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(PLF. EXH. l, Plaintiffs' Notice of Video 
Deposition Duces Tecum, was marked for 
identification.) 

(PLF. EXH. 2, Florida Rules of Civil 
Procedure deposition rules, was marked 
for identification.) 

(PLF. EXH. 3, Rule 26 Expert Statement, 
was marked for identification.) 

THE VIDEOGRAPHER: Okay, my name is 
Christopher Cassler, and I'm the videographer for 
Legal Video Services, and I'll be taping this 
proceeding. This is the deposition of David Townsend 
in the case of The State of Florida, I believe; is 
that correct? 

MR. WESTBROOK: Correct. 

THE VIDEOGRAPHER: The State of Florida 
versus American Tobacco Company. This deposition is 
being taken at Adams Mark Hotel located at 425 North 
Cherry Street in Winston-Salem, North Carolina. This 
is the beginning of tape l. The date is May 29th, 
1997, and the time is 9:02 AM. 

MR. WESTBROOK: I think we should 
introduce ourselves for the record. My name is 
Edward Westbrook from the Ness, Motley firm. I 
represent The State of Florida. 
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MS. FLOWERS: I'm Jodi Flowers from the 
Ness, Motley firm, and I represent The State of 
Florida. 


MR. McDERMOTT: I'm Robert McDermott from 
Jones, Day. I represent R. J. Reynolds Tobacco 
Company and the witness. 

MR, WEBER: And I'm Bob Weber from Jones, 
Day with the same representation. 

MR. WESTBROOK: Swear the witness, 


please. 


DAVID EUGENE TOWNSEND. Ph.D. 


Being first duly sworn, testified as follows: 

THE COURT REPORTER: State your full name 


for the record, please. 

THE WITNESS: My name is David Eugene 

Townsend. 

THE COURT REPORTER: Thank you. 

MR. WESTBROOK: We have premarked before 
we went on the tape three preliminary exhibits: 

Exhibit l is the notice of deposition in 

this matter. 

Exhibit 2 is a copy of the relevant 
section of the Florida Rules of Civil Procedure, in 
particular Rule 1.310, governing the conduct of 
depositions upon oral examination. And this 


A. WILLIAM ROBERTS, JR., & ASSOCIATES 


httrv/femr'/ library ygst ML/liri/r.kr.fgann.M 




51676 0005 



5 


DAVID E. TOWNSEND, Ph. D. - EX. BY MR. WESTBROOK 

1 deposition will be governed by the Florida Rules of 

2 Civil Procedure. Including specifically with respect 

3 to deposition conduct, I quote! 

4 Any objection during a deposition shall 

5 be stated concisely and in a nonargumentative and 

6 nonsuggestive manner. A party may instruct a 

7 deponent not to answer only when necessary to 

8 preserve a privilege, to enforce a limitation on 

9 evidence directed by the Court, or to present a 

10 motion under subdivision (d). Otherwise, evidence 

11 objected to shall be taken subject to the objections, 

12 unquote. 

13 And exhibit 3 is the expert disclosure 

14 statement under Rule 26, provided by Dr. Townsend in 

15 this case. 

16 We will offer those three exhibits and 

17 introduce those at this time. 

18 EXAMINATION 

19 BY MR. WESTBROOK: 

20 Q. Doctor, let me hand you exhibit 1, which 

21 is the notice of deposition in this case. 

22 Have you brought any documents, sir, in 

23 response to the request for documents? 

24 A. I don't have any documents with me. 

25 Q. All right. We were previously provided 


A. WILLIAM ROBERTS, JR., & ASSOCIATES 


51676 0006 


6 


DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 by your counsel with some sets of documents as 

2 reliance materials. 

3 Do I understand, sir, that you have 

4 nothing further other than what counsel may have 

5 provided to us? 

6 A. That's correct. 

7 Q. Doctor, would you take a look at exhibit 

8 3, which is the expert disclosure statement for you 

9 as provided to us by counsel for R. J. Reynolds. 

10 Can you confirm, sir, that that's a 

11 current disclosure statement as you understand it in 

12 this case? 

13 A. That is a current disclosure statement. 

14 Q. All right. And attached to the 

15 disclosure statement is your current CV, sir? 

16 A. That's right. 

17 Q. Doctor, as we mentioned during the 

18 introductions, my name is Ed Westbrook, and I 

19 represent The State of Florida. 

20 Do you understand, sir, that The State of 

21 Florida is suing your company for money damages? 

22 A. I understand that. 

23 Q. Okay. And I'm going to ask you some 

24 questions today, and I understand you've had your 

25 deposition taken before in some tobacco cases; is 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
that right? 

A. I've had several depositions, yes. 

Q. All right. So you understand that if you 
don't understand the question, please ask me to 
rephrase it, and I will try to do so? 

A. Right. 

Q. Okay. Doctor, how old are you? 

A. 49. 

Q. And am I correct, sir, that for the last 
approximately 20 years, you've worked for 
R. J. Reynolds? 

A. It's been 20 years this year. 

Q. And during that time, have you been 
involved almost exclusively in cigarette design? 

A. That's been the substance of my job for 
the entire 20 years. 

Q. Have you worked anywhere else for the 
past 20 years at all? 

A. No. 

Q. Do you owe your livelihood, your current 
livelihood, to R. J. Reynolds? 

A. That's my only employer, so I assume 
that's what you mean. 

Q. And do you consider yourself as owing 
your loyalty to R. J. Reynolds in this matter? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. I certainly am loyal to my company. I am 
a scientist first, and I happen to be an employee of 
Reynolds second. 

Q. We're sitting here in a hotel in 
Winston-Salem. Do you work here in Winston-Salem, 
sir? 

A. I do. 

Q. Okay. Currently, what is your position 
at R. J. Reynolds? 

A. Currently, I'm Director of Product 
Development and Assessment in the Research and 
Development Department. 

Q. All right. Now, by product development, 
do you work on the development of any products other 
than cigarettes? 

A. No. All my work is focused on 
cigarettes. 

Q. Okay. Are you currently married, sir? 

A. I'm married. 

Q. All right. Do you have children? 

A. I have two daughters. 

Q. And how old are they, sir? 

A. The oldest is 24. The youngest is 20. 

Q. Have you ever smoked cigarettes, sir? 

A. Yes, I'm a current smoker. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
Q. All right. Have you smoked cigarettes 
during the entire time you've been employed with 
R. J. Reynolds? 

A. Yes . 

Q. What brand do you smoke? 

A. Right now I smoke Salem Ultra Light. 

Q. And how many packs of cigarettes a day do 
you smoke? 


A. That varies a lot, depending on what I'm 
doing during the day. I would say typically I smoke 
between a pack and a pack and a half a day. 

Q. Have you ever tried to quit smoking, sir? 


A. No. 

Q. I take it, sir, you are not convinced 
that smoking is hazardous to your health, are you? 

A. I don't think that's a fair assessment of 
my -- my opinion. I believe that cigarette smoking 
is certainly related -- it's a risk factor for 
certain diseases, and I don't know whether cigarette 
smoking causes those diseases. It may. 

Q. And you've been working in cigarette 
design for 20 years, sir; and based on what you know, 
you've decided to continue smoking? 

A. That's correct. I make the choice to 
continue smoking. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Okay. And when you get up in the 
beginning of the day, sir, when do you have your 
first cigarette? 

A. Generally after breakfast, after I have 
my first cup of coffee and when I'm in the car on the 
way to work. 


7 



Q. 

Okay. Do you smoke during meals? 


8 



A. 

During meals? 


9 



Q. 

Yes, sir. 


10 



A. 

Generally after a meal. 


11 



Q. 

Do you smoke in your home? 


12 



A. 

Yes . 


13 



Q. 

Does your wife smoke? 


14 



A. 

No, she doesn't. 


15 



Q. 

Do your daughters live with you in 

the 

16 

home? 




17 



A. 

My oldest daughter has been living 

with 

18 

us 

for 

the 

last several months but is getting 

ready 

19 

to 

move out 

again. 


20 



Q. 

Okay. When your children were young and 

21 

in 

the 

home 

, sir, did you smoke around them? 


22 



A. 

Yes, I did, some. 


23 



Q. 

All right. Do either of your two 


24 

daughters smoke? 


25 



A. 

My oldest daughter smokes. My youngest 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 daughter. I'm not quite sure. She may be an 

2 occasional smoker. It's hard for me to tell. 

3 Q. Do you believe, sir, that your example of 

4 smoking around your children while they were young 

5 and letting them see you smoke over the years 

6 influenced their decision to smoke in any way? 

7 A. I don't know to what degree my smoking 

8 may have influenced their smoking. I really don't 

9 know. 

10 Q. Have you ever counseled either of your 

11 two daughters not to smoke? 

12 A. When they were young, we've had several 

13 discussions about smoking. They've obviously asked 

14 me what I do at work and a variety of questions and 

15 that leads into the whole issue of smoking. We've 

16 had discussions about them not smoking and not being 

17 allowed or permitted to smoke when they were under 

18 age. 

19 Q. When did your first daughter who began to 

20 smoke, when did she smoke? 

21 A. I'm really not sure. I think it was 

22 while she was in college. 

23 Q. Have you ever discussed with her whether 

24 she smoked without your knowledge at a younger age? 

25 A. I can't remember that discussion, no. 
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DAVID E. TOWNSEND, Ph. D . - EX. BY MR. WESTBROOK 

Q. Okay. Did you ever smoke around your 
wife while she was pregnant, sir? 

A. I don't believe I did. When my wife was 
pregnant with either of our children, I didn't tend 
to smoke in the home. I would go outside or at work. 

Q. Okay. Did you make a conscious decision 
to avoid smoking around your wife when she was 
pregnant? 

A. I made a conscious decision to avoid 
smoking around my wife because she didn't like the 
smell of it. 

Q. Okay. After your wife's pregnancies had 
concluded, did you ever smoke around her in the 
house? 

A. Yes. Off and on I've smoked in the house 
and presently I smoke in the house. 

Q. Okay. When did you change your policy of 
not smoking around her because she didn't like it? 

A. Well, I can't remember. 

Q. Do you smoke in your office at 
R. J. Reynolds? 

A. Yes, I do. 

Q. Do you sit in the smoking section of 
restaurants when you go out to eat? 

A. Sometimes. Sometimes if a restaurant is 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
particularly full, I'll take the first available. 

Q. Okay. Do you know anyone who works with 
you at R. J. Reynolds who is an antismoking advocate? 

A. By antismoking advocate, you mean what? 

Q. Someone who goes around and says, you 
know, Dave, you shouldn't be smoking; it's bad for 
your health. Why don't you give it up? 

A. No, I'm not aware of a person who has 
that approach to smoking. I believe we have a number 
of scientists at Reynolds that I work with who do 
serious research into cigarettes, cigarette smoke. I 
think they're open-minded scientists, not biased 
advocates on either side. 

Q. Do you believe that anyone who thinks 
that an individual should give up smoking is a biased 
advocate? 

A. I think people make their own decisions 
about cigarette smoking and whether or not they or 
other people should smoke. That's clearly their 
decision to make. 

Q. Have you ever counseled anyone either in 
your family or elsewhere that they should not smoke? 

A. I have told my children that I would not 
allow them to smoke when they were under age. 

Q. You would not allow them to smoke in the 

A. WILLIAM ROBERTS, JR., Sc ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
house? 

A. I would not allow them to smoke, period. 

0. That is, of course, if you knew they were 

smoking, you would try to do something about it? 

A. Right. That's right. 

Q. All right. I take it, sir, that you 
would object to any company that advertised and tried 
to attract underaged smokers to use cigarettes? 

A. Absolutely. 

Q, Okay. And you are familiar with the Joe 
Camel ad campaign? 

A. I'm familiar with parts of the campaign, 

yes . 

Q. Are you aware that just in the last day 
or so, the FTC has announced action against your 
company concerning the Joe Camel ad campaign? 

A. I'm aware of that. I haven't read the 
Complaint yet. 

Q. Okay. Were you involved in the Joe Camel 
ad campaign, its formulation or whether it would 
attract children to smoke? 

A. I was not involved at all in the 
formulation of the Joe Camel campaign. 

Q. Sir, have you ever used any illegal drug? 

A. No. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Have you ever been a party to a lawsuit? 
A. No. 

Q. Do you own any stock in R. J. Reynolds 
currently? 

A. Yes, I do, a little bit. 

Q. Do you own any stock in any other tobacco 

company? 

A, I have a little bit of stock in Philip 

Morris. 

Q. Does R. J. Reynolds ever give cigarettes 
to its employees without charge? 

A. No. 

Q. Do you ever take part in programs to 
smoke experimental or prototype cigarettes? 

A. By a program of that sort, you mean 

what? 

Q. Well, where somebody calls down to your 
office and says, Dr. Townsend, we've got a cigarette, 
X 1 we're trying out; would you like to take a pack 
home and smoke out. Do you do anything like that? 

A. Okay. So you mean an experimental taste 
evaluation? 

Q. If that terms suits you, yes, sir. 

A. Yeah, I participate in some of those from 
time to time, sure. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. And what is your role in the experimental 
taste evaluation? Is it to give your view on the 
taste, or are you in there for some other purpose? 

A. No. Solely for the taste. We -- if we 
develop prototypes, we sometimes will have volunteer 
employees smoke those products, particularly 
employees who are particularly good at discriminating 
among various taste signatures of various products. 

We get their responses on the attributes of those 
products in a ballot form. 

The experimenter then will compile the 
results of those ballots and make some judgment about 
whether this is a viable prototype or not. 

Q . Doctor, I'm aware that you've testified 
in some depositions in a few trials over the past few 
years. 

Can you give me an estimate of how much 
of your time is spent testifying or preparing to 
testify and how much is spent on other R. J. Reynolds 
activities? 

A. That's hard to gauge. Certainly over the 
last couple of months, there seems to be a lot of 
litigation activity, and I think probably if I had to 
guess, the peak of this activity here, I'm spending 
maybe 15 or 20 percent of my time. 
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DAVID E. TOWNSEND, Ph . D . - EX. BY MR. WESTBROOK 

♦ 

Q. And I assume that you were chosen by 
someone within R. J. Reynolds to be a company 
spokesman on issues such as cigarette design in the 
tobacco litigation; is that correct? 

A. I was -- I was -- I'm not sure chosen is 

the correct word, I was talked to by one of my 
former supervisors because that supervisor believed 
that I knew a lot about cigarette design. 

Q. Okay. And who was that former 
supervisor? 

A. Alan Rodgman. 

Q. And about when was that that Dr. Rodgman 
approached you? 

A. I really can't recall. It's been a 
number of years ago. 

Q. Would you say it's been as many as five 
years ago? 

A. I think that's fair, or perhaps longer. 

I really can't recall. It was quite a while ago. 

Q. All right. What was your first -- I'll 
call it for want of a better term -- public 
appearance on behalf of R. J. Reynolds to speak 
publicly before a congressional body, a government 
body or any court body on matters involving 
cigarettes? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 A. A congressional body, Court body or 

2 what? 

3 Q. Regulatory body, congressional body or in 

4 court. 

5 A. Maybe I can give you just sort of a 

6 summary of some things. I'm not sure exactly when 

7 the first time was. I was heavily involved in the 

8 cigarette fire safety issue. And as a scientist 

9 participating in that effort, we worked with -- I 

10 worked with various members of the government, 

11 particularly through the National Institute of 

12 Standards and Technology, The Consumer Product Safety 

13 Commission. 

14 So we had a number -- I had a number of 

15 interactions with those bodies, particularly The 

16 Consumer Product Safety Commission, to try to 

17 determine cigarette design characteristics and how 

18 they may affect fire safety. There have been -- and 

19 that was probably the earliest time I had contact 

20 with any regulatory or government bodies. 

21 Q. And can you recall, sir, approximately 

22 when you first had contact with a government or 

23 regulatory body connected with matters involving 

24 smoking, cigarette design, and health matters? 

25 A. I'm not sure I have been connected with a 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 regulatory body concerning cigarette smoking and 

2 health matters, 

3 Q. Do you understand, sir, that The State of 

4 Florida is suing your company to recover the costs 

5 that the state claims it has incurred because people 

6 have gotten sick from R. J. Reynolds' cigarettes? 

7 A. I have a very superficial understanding 

8 of what The State of Florida's Complaint is, but I 

9 understand it's, in layman's terms, if you will, it's 

10 to try to recover Medicaid costs. 

11 Q. Okay. In connection with costs spent on 

12 health concerns? 

13 A. I think that's a fair characterization. 

14 Q. All right. in preparing to appear before 

15 regulatory bodies, did you receive any training at 

16 R. J. Reynolds as to how you should conduct yourself, 

17 or how you should speak, act, appear? 

18 A. No. My presentations to regulatory 

19 bodies in the fire safe cigarette issue, for example, 

20 was scientific. I made a number of scientific 

21 presentations to those bodies. We discussed 

22 scientific issues. And, frankly, that's my 

23 training. 

24 As a result of some of the cigarette fire 

25 safety questions, R. J. Reynolds expected some media 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
attention, so I did receive one or possibly two 
fairly brief media training sessions that centered 
around the cigarette fire safety issue. 

Q. All right. Have you ever been a 
spokesman for R. J. Reynolds at a press conference or 
on camera, before a TV camera? 

A. I was a spokesperson for 
R. J. Reynolds -- you mean to the media? 

Q. Yeah. You said there was some expected 
media attention, and I'm wondering, were you an 
R. J. Reynolds spokesman, someone who comes out of 
the office door and gives R. J. Reynolds' position on 
the steps of the office? 

A. I have given press interviews on the 
cigarette fire safety issue. There have been 
several, both local -- local television as well as 
national television. 

Q. Where were these media training sessions 
conducted? 

A. As I recall, there was a brief training 
session in New York, and then I think there was a 
very brief follow-up one afternoon sometime later 
here in Winston-Salem. 

Q. Did you go to New York for the purpose of 
attending a media training session? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. Yes. 

Q. Do you know a Dr. Christopher Coggins who 
used to work at RJR? 

A. Yes, I do know him. 

Q. All right. Was Dr. Coggins involved in 
the media training session you attended? 

A. I can't recall ever being on a business 
trip with Dr. Coggins. I think this question came up 
in the Connor trial, and I've thought about it, and I 
can't recall ever being on a business trip, much less 
in New York on media training, with Dr. Coggins. 

Q. Tell me about the media training. What 
did you do there? 

A. Mostly -- well, there were, I guess, two 
major phases to the media training. One was 
instruction on kind of what the media is looking for, 
how to boil down sometimes a complex piece of 
information to something that the media will 
understand and can uBe. That's particularly 
difficult to trained scientists like myself, because 
we tend to think about all the complexities. It's 
hard to get those kind of -- those kind of technical 
issues across to the media. So the first part was 
largely instruction. 

The second part was role playing, where 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 we actually in front of a camera would go through 

2 mock questions. 

3 Q. And did you then review the videotape of 

4 your own performance on the camera? 

5 A. Yes, and it wasn't pretty. 

6 Q. It's like a lawyer reading a deposition 

7 transcript for the first time; it doesn't sound the 

8 way you thought it sounded, 

9 A. That's right. 

10 Q. Am I correct that you had this session 

11 and then one other follow-up session with the media 

12 consultants? 

13 A. As I can recall, those were the only two 

14 sessions we had. The second session was here in 

15 Winston-Salem, and it was I think just an afternoon 

16 of role playing, again mock questions. 

17 Q. All right. Did you get advice from the 

18 media consultants on how you should dress when you 

19 are making an appearance on behalf of R. J. Reynolds? 

20 A. I can't recall that, no. 

21 Q. Do you recall getting instructions on how 

22 you should conduct yourself, what your demeanor 

23 should be? 

24 A. I think in the instruction phase there 

25 was something about demeanor, about trying to 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
carefully understand the question, try to deal with 
the reporter directly face-to-face. I think there 
was some instruction about that. I can't recall the 
details. 

Q. All right. Was the session in New York 
that you talked about, the first session, conducted 
by an outside media consultant? 

A. Yes. 

Q. Who was that consultant? 

A. The media consultant was Virgil Scutter. 

Q. Did you take any of the videotapes of 
your own performance during this first session in New 
York home for review? 

A. No, I don't think so. 

Q. Do you know where those tapes are today? 

A. (Moves head from side to side.) 

Q. Approximately when did you have the 
initial media training session in New York? 

A. It's really hard for me to recall exactly 
at this time. I would say it was in the late 
'80s. '88, '89, thereabouts. 

Q. All right. Let's talk about your 
testimonial appearances in court proceedings. 

Did you have any training other than 
these two media sessions on how you should conduct 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
yourselves -- yourself in a courtroom? 

MR. McDERMOTT: Object to the form of the 
question. You are assuming facts not in evidence. 

The media training pertained to his earlier work and 
had nothing to do with courtroom appearances. That's 
not a fair question. 

THE WITNESS: The media training I did 
attend was centered on cigarette fire safety, and 
I've not had any media training or any training 
about, as I can recall, about how to behave in 
litigation, for example. 

BY MR. WESTBROOK: 

Q. All right. Doctor, I don't want to know 
what you have discussed with attorneys in preparation 
for testifying, but I want to ask you, have you prior 
to testifying in trial in tobacco health cases, such 
as someone suing your company because they claim to 
be sick, have you met and prepared your testimony 
with attorneys? 

A. Yes. I've had a number of meetings with 
attorneys. 

Q. Are those including attorneys that work 
outside R. J. Reynolds? 

A. That work outside? What do you mean? 

Q. Who work outside R. J. Reynolds. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. Who are not employees of R. J. Reynolds? 

Q. Yes, sir. 

A. Yes. 

Q. Okay. Doctor, in your approximately 20 
years at R. J. Reynolds working on cigarette design, 
has R. J. Reynolds developed a cigarette that in your 
view will not cause any disease to someone who smokes 
it on a regular basis such as one pack a day for 20 
years ? 

A. I don't know. We've made a lot of 
progress developing cigarette -- cigarettes that have 
substantially reduced chemistry and have reductions 
in some biological assays. Whether that will reduce 
diseases that are thought to be associated with 
cigarettes, I don't know. 

See, there is no way to prove whether -- 
whether one cigarette is really safer than another. 
But we do have substantial reductions in chemistry 
and some reductions in biology. 

Q. If I were to take a high tar cigarette, 
put it on a table next to a low tar cigarette, light 
or ultra light, however you want to call it, would it 
be your view, sir, that you can't say whether the 
high tar cigarette is more dangerous than the low tar 
cigarette? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
A. I think, again -- 

MR. McDERMOTT: Just a moment. Go 

ahead. 

THE WITNESS: I think, again, there ie no 
way to prove whether one cigarette is safer than 
another. I think if cigarettes are a risk for 
certain diseases like lung cancer, then the 
expectation is that less exposure would be better. 

So to me, the expectation is that an 
ultra low tar product should be better than a high 
tar product, but there is no way to prove that. 

BY MR. WESTBROOK: 

Q. Now, is R. J. Reynolds' leading brand of 
cigarettes Winston? 

A, The leading brand family right now is 

Doral. 

Q. Doral? Does that mean Doral is 
R. J. Reynolds' biggest seller right now? 

A. As a brand family, that's correct. 

Q. How about an individual cigarette type 
that is within a brand family, what is 
R. J. Reynolds' biggest selling cigarette? 

A. I believe that's still Winston. 

Q. Can you tell the Court and the ladies and 

gentlemen of the jury that if someone smokes Winston 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR . WESTBROOK 
one pack a day for 20 years that that person can be 
assured of not getting a disease? 

A. No, I can't -- I can't tell a person 
that. I have no way of knowing whether a person is 
going to get a disease or not any more than anybody 
else can. 

Q. Over the years, Doctor, I assume you've 
worked on a number of different products -- projects 
involved in cigarette design; is that right? 

A. That's correct. 

0. Okay. Have you published the results of 

any of your cigarette design projects in the peer 
reviewed scientific literature? 

A. Published the results of cigarette design 
proj ects? 

Q. Yes, in peer reviewed scientific 
literature. 

A. You mean new product development? 

Q. Well, new product development or some 
other work you've done on cigarette design in peer 
reviewed scientific literature. 

A. Are you talking about me personally or my 
company? 

Q. Yes, you personally. 

A. No, I have not personally. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. What is the last article you recall 
publishing on cigarette design in any scientific 
literature, peer reviewed or not? 

A. I actually haven't published very much. 

I have about three or four papers relating to 
cigarette fire safety from my stay at Reynolds. Most 
of the work that I do is highly proprietary. It is 
product development and is proprietary information. 

Q. Doctor, let's talk a little bit about 
cigarette design matters, which I understand is your 
field. 

I think we can agree. Doctor, that 
cigarettes are not just chopped up tobacco rolled in 
paper; is that right? 

A. I'm not sure where you're headed with 
that, what your question is. 

Q. You don't need to worry about where I'm 
headed. Can we agree on that? 

A. Sure. 

Q. Okay. 

A. Can you ask the question again because 
I'm not sure. 

Q. Yes, sir. Can we agree, Doctor, that 
cigarettes are not just chopped up tobacco rolled up 
in a piece of paper? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 A. I think by definition, cigarettes -- 

2 cigarettes by the government's definition are tobacco 

3 rolled in paper. I think it's clear that modern 

4 cigarettes today have evolved over a number of years, 

5 and it's -- to produce a modern cigarette requires a 

6 lot of technical expertise in blending, in 

7 engineering cigarette papers, filters, air dilution 

8 and a number of design parameters. 

9 Q. Let's talk about the cigarette itself. 

10 To produce a modern cigarette today, you don't have 

11 to put any additives in the tobacco, do you? 

12 A. Most cigarettes in the U. S., almost all 

13 cigarettes in the U. S., have additives or flavors of 

14 one sort or another. It's not absolutely essential. 

15 Q. And is it true, Doctor, that quite 

16 recently, R. J. Reynolds has introduced a cigarette 

17 that advertises it has no additives? 

18 A. We have a Winston product that's been in 

19 test market in Florida that has no additives added by 

20 the manufacturer. 

21 Q. All right. And has that product been a 

22 success? 

23 A. I think it's done well in Florida, yes. 

24 Q. And has it been so successful that 

25 R. J. Reynolds, in fact, intends to market it 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

nationally now? 

A. That's our plan. 

Q. You intend to come out in July with it on 
a national basis? 

A. That's our plan. 

Q. Okay. So at least in the case of 
Winston, I think you call it No Bull; is that right? 

A. Well, I'm not a marketing expert. I'm 
not quite sure where that came from but that is one 
of the tag lines. 

Q. All right. At least in the case of 
Winston No Bull, additives don't seem to be necessary 
for public acceptance of a cigarette, do they? 

A. We've been able to design and build that 
product so that it is an acceptable product without 
flavors and additives. 

MR. WESTBROOK: Let's mark as next a 
package of Winston Filters, which will be 4, and as 
exhibit 5 a package of Salem cigarettes. 

(PLF. EXH. 4, One pack of Winston Filters 
cigarettes, was marked for 
identification.) 

(PLF. EXH. 5, One pack of Salem 
cigarettes, was marked for 
identification,) 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

BY MR. WESTBROOK: 

Q. Doctor, as you well know, any time you 
need a break, just let me know, and we'll stop. 

(Off-the-record conference.) 

BY MR. WESTBROOK: 

Q. Doctor, let me hand you what we've marked 
as Plaintiffs' Exhibit 4, a pack of Winston 
cigarettes, and ask you to hold those up for the 
camera, if you would, please, sir. 

A. (Complying) 

Q. Do you recognize those as an 
R. J. Reynolds products? 

A. Winston Filters is an RJR product. 

Q. All right. And you've been involved in 
cigarette design for 20 years at Reynolds. Sir, with 
that background, can you tell me what are the 
additives in that pack of Winston Filters? 

A. The flavors that are in this particular 
pack of Winstons is a proprietary secret and 
proprietary information. 

Q. If I'm a Winston smoker, sir, and I want 
to know what additives -- now that I've heard about 
additives -- what additives are in that tobacco, can 
I call up a hot line or toll line or something at 
Winston and get that information? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

i 

1 A. Not for this brand specifically. You can 

2 get information on additives that are used in the 

3 industry in the U. S. That's public information. 

4 Q. What if I want to know what's in the 

5 cigarettes that 1 smoke, and I call up, and I happen 

6 to get you on the line at R. J. Reynolds, and I ask 

7 you, Dr. Townsend, I understand you know 20 years 

8 worth of information about cigarette design; what 

9 additives are in the Winstons I smoke? Would you 

10 tell that person? 

11 A. That's proprietary information. 

12 Q. So you wouldn't tell that person? 

13 A. I would not tell that person. 

14 Q. All right. Let me hand you exhibit 5, 

15 which is a pack of Salems. Would you hold that up 

16 for the camera, sir. 

17 A. (Complying) 

18 Q. All right. Do you recognize those Salems 

19 aB a product of the R. J. Reynolds Company? 

20 A. Yes, I do. 

21 Q. All right. Is that the brand line that 

22 you smoke? I know you don't smoke that particular 

23 type but that's the brand line you smoke, Salems? 

24 A. That's the brand family I smoke. 

25 Q. Thank you, sir. And, again, if I were to 


A. WILLIAM ROBERTS, JR., & ASSOCIATES 


51676 0033 



33 




1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


DAVID E. TOWNSEND, Ph . D . - EX. BY MR. WESTBROOK 

call up R. J. Reynolds, is there anyone at Reynolds 
who will tell me what additives are in those Salem 
cigarettes ? 

A. Again, that's proprietary information. 

Q. As you sit here today, Doctor, do you 
know what's in those cigarettes by way of additives? 

A. Many of the flavors that we use in our 
products are not only proprietary for RJR, but they 
are proprietary for some of our suppliers. We have 
toxicologists in our Research and Development 
Department that know the intimate details of all our 
flavors and additives, but scientists such as myself 
who don't have a need to know do not know the 
details, not all of the details. 

Q. All right. So when you smoke a Salem 
Light or Ultra Light, whichever you smoke, am I 
correct that you don't know all of the additives that 
are in the cigarettes you are smoking? 

A. That's correct. 

Q. Have you heard of something called GRAS, 
G-R-A-S, with respect to additives? 

A. Yes, I have. 

Q. What does GRAS mean? 

A. GRAS is an acronym for generally regarded 
as safe. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Have you heard of another acronym called 
FEMA, F-E-M-A? 

A. Yeah, I have. And I'm not quite sure 
what that stands for. I'm not an expert in this 
area. 

Q. Okay. Have you seen the term FEMA GRAS 
used with respect to additives? 

A. Yes. 

Q. Okay. Do you understand what that term 

means ? 

A. No. 

Q. Let me mark as next the industry's 1994 
generic disclosures of additives, and I'm going to 
ask you some questions about it. 

{PLF. EXH. 6, UPI article with attached 
April 12, 1994 document entitled 
Ingredients Added to Tobacco in the 
Manufacture of Cigarettes by the Six 
Major American Cigarette Companies, was 
marked for identification.) 

BY MR. WESTBROOK: 

Q, Doctor, let me hand you what we've marked 
as exhibit 6, which is the press release concerning 
the tobacco industry and mentioning R. J. Reynolds 
and the industry's April 12th, 1994 generic additives 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
list, and I'll ask you to take a few minutes to 
review the press release in particular, and then I'm 
going to ask you some questions about that. And also 
if you want to flip through the additives list and 
confirm that that is the list of additives that was 
released in 1994. 

MR. McDERMOTT: While the witness is 
reviewing this, and just so that the record is 
straight, I believe you indicated that this was a 
press release. It appears that this is a UPI 
report. I'm not sure if you have different 
information than I do, but it appears that it is a 
publicly generated story rather than an industry 
statement as such. 

MR. WESTBROOK: That is a very valid 
clarification, and I appreciate that. That's what I 
meant. Press release is a misnomer. It is a 
newspaper article concerning the release. 

MR. McDERMOTT: If you want the witness 
to review the entire list, does it make sense to turn 
off the camera and let him do that? 

THE VIDEOGRAPHER: Do you want to go off 

the video? 

THE WITNESS: Do I need to review the 
entire list or scan it or 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 BY MR. WESTBROOK: 

2 Q. You don't. I don't think we are going to 

3 discuss it in too much detail. We may look at a few, 

4 but I think I really wanted you to look at it and 

5 confirm that that seems to be a list in the form and 

6 content of the 599 additives that were released in 

7 1994. 

8 A. Okay, I've scanned the news release or 

9 the news document. 

10 Q. Okay, Doctor, do you recall about the 

11 time that the industry released the additives list in 

12 1994? Do you remember that happening? 

13 A. I recall that time, yes. 

14 Q. All right. And do you recall that the 

15 industry released a generic list that combined all 

16 their additives into one list and didn't specifically 

17 identify which additive was in which cigarette? 

18 A. That's correct. 

19 Q. Okay. The newspaper story that's 

20 attached to the list states that R. J. Reynolds 

21 revealed the ingredients on behalf of the major U. S. 

22 cigarette manufacturers, 

23 Are you familiar with the fact that 

24 Reynolds was the company that released the generic 

25 list on behalf of all the companies? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 A. I'm not sure of the details of how that 

2 actually occurred. 

3 Q. There is a Reynolds spokesman, David 

4 Pishel, F-I-S-H-E-L, mentioned. Do you know 

5 Mr. Pishel? 

6 A. I know Mr. Fishel. 

7 Q. Is he in the Public Relations Department 

8 of RJR? 

9 A. Yes. 


10 Q. Now, Doctor, if we can, would you turn to 

11 the first page of the list itself and let's look at 

12 the very first additive. 

13 Are you familiar with that additive, sir, 

14 the name of that additive? 

15 A. I've -- I've heard of this before. I'm 

16 not familiar with what it is, though. 

17 Q. All right. As I pronounce it, it's 

18 Acetanisole, but that's probably not correct. 

19 A. I would say Acetanisole. 

20 Q. Acetanisole. All right. And Acetanisole 

21 is listed as being an FDA-approved food additive, 

22 correct? 

23 A. That's what it says. 

24 Q. All right. Does it say anywhere that 

25 this additive is approved by the FDA for use in 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
tobacco? 

A. Let me read the whole thing. 

Acetanieole, FDA-approved food additive; FEMA GRAS ; 
found in beef, cranberry, guava, grape, mango, 
peppermint; used in frozen dairy products and hard 
candies. 

Q. All right. Does it say anywhere on the 
industry-released list that Acetanisole has been 
approved for use in cigarettes? 

A. It does not say that. 

Q. All right. And with reference to the FDA 
approval for food, is it correct that your company, 

R. J. Reynolds, is fighting FDA regulation of its 
cigarette business? 

A. My company does not agree in general that 
FDA regulation makes sense. 

Q. So is it correct that your company is 
fighting FDA regulation of its cigarette business? 

A. That historically has been in essence the 
position. I think we're all aware that there are 
talks now going on about potential regulation and 
potential settlement. I don't know the details of 
that frankly. 

Q. All right. You've anticipated something 
I was going to ask you much later. I take it that 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
you have not been involved at all in formulating 
R. J. Reynolds' position on whether to acquiesce in 
any type of regulation by the FDA or whether to 
settle any lawsuits; is that right? 

A. Not at all, 

Q. Okay. Now, the word FEMA GRAS appears 
here under Acetanisole, and we discussed that 
previously. 

Does a FEMA GRAS rating in your opinion 
or knowledge relate to tobacco at all? 

A. We're in an area that I'm really not an 
expert in. I know that many of our toxicologists who 
do worry about additives and know the details of all 
the additives that we use in our products do look at 
a variety of information about a particular 
additive. Whether they are approved for food use, 
whether they are GRAS, whether they are FEMA, they 
also do their own toxicological testing to ensure 
that the use of that additive doesn't increase the 
biological burden of the cigarette. 

Those tests may include pyrolysis studies 
where they look at compounds that may be produced on 
burning ^that material. It may include a variety of 
biological end points. It certainly includes 
thorough monitoring of all scientific literature that 
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DAVID E. TOWNSEND, Ph . D . - EX. BY MR. WESTBROOK 
may deal with that additive. 

Q. All right. Is it your understanding, 
sir, that R. J. Reynolds has done pyrolysis testing 
on each additive that is used in its cigarettes? 

A. That's not my understanding, and I don't 
think 1 said that. 

Q. I think you said may. That's why I asked 

you . 

A. Yeah. I think our scientists look at 
what's in the literature about a particular compound, 
understand thoroughly what is in the literature, and 
based on that, plus expectations from their 
toxicological expertise, decide what tests are 
appropriate. Those tests may be a certain set of 
biological end points. They may be pyrolysis. 

But the particular experiments that are 
conducted depend on that compound, what's expected 
behavior of that compound, what expected 
decomposition products might arise from that compound 
as well as from the bulk of the scientific 
literature. 

So it depends on which compound you are 
talking about. 

Q. Now, the industry list, and again, 
referring to Acetanisole, has as the first reference 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

that it's an FDA-approved food additive. 

What difference does that make on a 
cigarette additive list? Why did the company put 
that in? 

A. Again, I'm not an expert in this area, 
but I think our toxicologists look at all the 
available information. The fact that it's an 
approved food additive in and of itself I think is 
•not the only information. They certainly look at 
that plus the fact that it's FEMA, plus GRAS, plus 
all the scientific literature, everything that's 
known about Acetanisole and may even do our own 
biological studies. 

Q. Let's talk a little bit about the FEMA 
GRAS situation. 

MR. WESTBROOK: Let's mark as next the 
FEMA GRAS list for GRAS substances. This one is 
dated 1965. This will be exhibit 7? 

THE COURT REPORTER: Yes. 

MR- McDERMOTT: Let me interpose an 
objection here. You may consider it a foundation 
objection. The witness has already indicated he does 
not have expertise in this area. If this is how you 
choose to use your time, I'm not going to instruct 
him not to answer, but the witness has already 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

indicated he is not intimately familiar with this 
program and is not involved personally in the 
evaluation and testing of additives; but if you wish 
to pursue this, be my guest. 

MR. WESTBROOK: I won't take a lot of our 
time responding, except to say as director of product 
development, the witness certainly has some 
familiarity or should have some familiarity of what 
goes into the products his group is developing, but I 
won't belabor the record with that. 

(PLP. EXH. 7, Document entitled "Recent 
Progress in the Consideration of 
Flavoring Ingredients Under the Food 
Additives Amendment, III. GRAS 
Substances", was marked for 
identification.) 

BY MR. WESTBROOK: 

Q. Doctor, let me hand you the 1965 listing 
from the Flavoring Extract Manufacturers' 

Association, commonly known as FEMA, called GRAS 
Substances and ask you, sir, to take a look at that. 
And I'm particularly going to ask you about the table 
for each of the substances that's attached, and I'm 
going to ask you some general questions. 

Please take a look at it and take 
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whatever time you need to look at it. 

A. Well, I've scanned the first several 
pages very quickly and just glanced at the table. 

Q. All right. In light of your counsel's 
comments, sir, let me ask you how things operate 
there in your cigarette design department. 

Do you have people who work under you who 
are responsible for giving input to your group on the 
additives that are going to be used in the cigarettes 
that the design group is making? 

A. My product -- my product developers work 
directly with flavor experts who are in a separate 
group. Those flavor experts work closely with flavor 
suppliers as well as with their own flavor research 
people and recommend certain types of flavors that 
may be candidates for new products or for changes to 
existing products. 

Q. All right. In common parlance, are you 
the boss of the people who are looking at the 
additive questions in cigarette design? 

A. No. 

Q. Okay. 

A. I'm responsible for product development. 
My product developers work directly with the flavor 
researchers and the flavor developers who are in a 
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separate group. Now, the other group of people that 
we've not really talked about very much is the 
toxicology group who are in a yet separate group who 
also work hand in hand with my developers and also 
with the flavor researchers, 

Q. I guess my question wasn't clear. Do I 
understand that there are people under you who work 
under you who get the information on additives from 
others within your company? 

A. No. 

Q. Okay. Well, who decides whether an 
additive goes in a cigarette that Reynolds is going 
to develop? 

A. This -- this is -- this is actually very 
easy if you'll let me back up. 

Q. Let's back up. 

A. We have three groups that work very 
closely in developing new products with respect to 
this one issue, additives. The product developers 
that work in my group work very closely with the 
flavor researchers who suggest particular flavor 
materials that may be best for a particular new 
product. 


All at 

our Scientific and 


the same time, toxicologists from 
Regulatory Affairs Department also 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

within Research and Development are constantly 
working with the flavor researchers and with my 
product developers, and it's the toxicologists who 
understand all of the compounds, all of the 
constituents that are in these flavor packages. They 
understand the toxicology. 

They decide and direct whether or not 
biological testing or pyrolysis testing or additional 
chemistry testing is required to ensure that the 
additives that we use in our product development 
don't increase biological end points. 

Q. Okay. So your Product Development Group 
of which you are head works closely with the 
toxicologists? 

A. With the toxicologists and the flavor 
research people. 

Q. Okay. So the three groups work very 
closely together? 

A. Absolutely. 

Q. Okay. Are you aware, sir, of whether or 
not Reynolds is a member of FEMA itself? 

A. I don't know. 

Q. Now, with respect to FEMA GRAS, sir, do 
you understand that those are substances that FEMA 
has analyzed and has issued a generally regarded as 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
safe rating for those substances? 

A. That would be my superficial 
understanding of that. 

Q. Okay. Well, today is not the first day 
that you've heard the term FEMA GRAS, is it? 

A. No, of course, not. 

Q. Okay. 

A. But, again, I don't understand the 
details of what goes on there. 

Q. Okay. Looking at the industry list for 
Acetanisole, after FDA-approved food additive is the 
word FEMA GRAS. 

Did you see the list in 1994 when it came 
out, that is, the additive list? 

A. I'm sorry, your question is did 1 see the 
1994 list when it came out? 

Q . Yes, sir. 

A. Yes, I did. 

Q. Okay. Did you look at it at all? 

A. I briefly scanned it. Frankly, again, 
you know, I don't -- I don't know all of the 
additives that we at Reynolds use and how our 
additives are a subset of that entire package from 
the industry, the 599 compounds. 

Q. Okay. Let me ask you this: If you have 
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this list in hand, and you are Dr. Townsend, 
cigarette designer, can you from this list then 
figure out which additives are in those Salem 
cigarettes that you are smoking? 


A. No. 

Q. Can you from this list define anywhere 
the additives that are in any cigarette brand being 
made in 1994? 

A. If you're referring to the list in the 
previous exhibit -- 

Q. Yes, sir. 

A. -- the 599 list 

Q. Yes, sir. 

A. -- that is a compilation of all the 
additives that are used by the entire -- by all the 
tobacco companies in this industry in the U. S. It 
does not tell you what particular additives are used 
by one individual company or by one company in a 
specific brand. 

However, as I said, you know, at 
R. J. Reynolds, we have toxicologists who understand 
all of the intimate details of the additives that are 
used in our products. They understand the scientific 
literature and do the appropriate biological 
chemistry and testing. 
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Q. All right. Where has this testing been 
published by R. J. Reynolds on R. J. Reynolds' 
additives? 

A. What do you mean published? 

Q. Well, if I want to go look at it and find 
the R. J. Reynolds' pyrolysis data on the additives 
used in RJR cigarettes, where can I find that in a 
medical school library? 

A. This is proprietary information, and I 
don't think you'll find the evaluation of our 
additives published in peer reviewed or in medical 
j ournals. 

MR. MCDERMOTT: Ed, why don't you look 
for a place in the next few minutes where it will be 
convenient to break. 

BY MR. WESTBROOK: 

Q. All right. Doctor, let's look at the 
FEMA GRAS list for a minute, and since Acetanisole, 
which is the first additive that we've been talking 
about in the industry list, has a FEMA GRAS approval 
rating, could you tell me from the FEMA GRAS list 
where the category is for approval for use in 
cigarettes ? 

MR. McDERMOTT: Object. No foundation. 
You may answer. 
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1 THE WITNESS: If I look down the FEMA 

2 GRAS list, I find Acetanisole. It says there are 12 

3 reports, and then it breaks those reports down into 

4 beverages, ice creams, candies, baked goods, nothing 

5 in gelatins or puddings, and in chewing gum. 

6 BY MR. WESTBROOK: 

7 Q. Okay. There is no tobacco report, is 

8 there? 

9 A. No, there is not a category called 

10 tobacco. 

11 Q. All right. Are you aware, sir, that FEMA 

12 takes the position that its GRAS listing is only for 

13 the categories of usage that has been tested? 

14 MR. McDERMOTT: Object. No foundation. 

15 THE WITNESS: I'm not an expert in this 

16 area. I don't know what FEMA has decided. 

17 MR, WESTBROOK: Let's take a break. 

18 THE VIDEOGRAPHER: Okay. We're going to 

19 go off the videotape record. The time is 9:54 AM. 

20 {A recess transpired and Mr. Donahue 

21 arrived at the deposition.) 

22 THE VIDEOGRAPHER: All right. Okay, 

23 we're going back on the videotape record. The time 

24 is 10:05 AM. 

25 BY MR. WESTBROOK: 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Doctor, before the break, you mentioned 
that your group worked closely with the toxicologists 
at R. J. Reynolds; is that right? 

A. That's correct, my product developers 
work hand in hand with the toxicology group in the 
Research and Development Department. 

Q. Can you identify for me the toxicologists 
who have done pyrolysis testing on additives in 
R. J. Reynolds' cigarettes? 

A. Again, if you understand my answer to the 
earlier question, the toxicologists review all the 
scientific information that's available in the 
literature, and they conduct a variety of different 
biological tests, some chemistry tests or pyrolysis 
studies. 

The toxicologists direct that program, 
understand all the data and may actually direct 
chemists within the Research and Development 
Department who are outside of the toxicology group to 
collect additional chemistry information, or conduct 
pyrolysis studies using a pyroprobe with a mass 
kratometer to identify products, and chemists will 
conduct that. 

Toxicologists won't conduct that 
experiment, for example, but they will lay out a 
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DAVID E. TOWNSEND, Ph . D . - EX. BY MR. WESTBROOK 

research program. The chemists will conduct that. 

The biologists will conduct the biology piece of it. 
The toxicologists then accumulate all the information 
and try to understand it. 

Q. Okay. Identify for me, please, Doctor, 
the chemists and biologists working under the 
toxicologists who actually have conducted pyrolysis 
tests on additives used in R. J. Reynolds' 
cigarettes. 

A. Pyrolysis experiments are conducted in 
the Analytical Department of R. J. Reynolds, and -- 
you're looking for an individual's name? 

Q. Individual or individuals? 

A. The primary researcher is Dr. Henry 
Chung, who is a specialist in pyrolysis -- well, he 
is actually a specialist in mass spectrometry. 

Q. All right. And has Dr. Chung performed a 
pyrolysis testing on additives that are used in 
R. J. Reynolds' cigarettes? 

A. He has performed pyrolysis studies to 
support the toxicologists -- the toxicology questions 
of the toxicology group. 

Q. In connection with cigarettes? 

A. In connection with cigarettes and 

cigarette additives. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Okay. Do you know which additives he has 
performed pyrolysis testing on? 

A. No, not off the top of my head. 

Q. All right. We've used this term 

pyrolysis, Doctor. We better define it a bit. 

As you use the term pyrolysis, what 
parameters do you put around pyrolysis testing for 
cigarettes? What are you trying to duplicate? 

A. The main objective of these kinds of 
pyrolysis studies are to heat a particular compound 
at a very controlled rate, a very measurable rate, 
but one that is very quick and simulates to the best 
of our ability the fast heating temperatures that are 
observed in a cigarette and actually measure 
decomposition products that may result from that 
rapid heating. 

Q. All right. What is the temperature at 
which a cigarette burns the tobacco and the 
additives? 

A. That's a complicated question. There is 
actually two major areas in a burning cigarette. 

There is a pyrolysis region, and then there is a 
combustion region. 

The combustion region is mainly the 
oxidation of carbonaceous char. That's the area that 
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1 you see sticking out the front end of the cigarette 

2 that's glowing red hot. That's mainly just a 

3 straight oxidation of char to generate mainly carbon 

4 dioxide, water, some carbon monoxide and a few other 

5 small compounds. 

6 0- What's the temperature there? 

7 A. And the temperature in that region is -- 

8 in between puffs is around 800 degrees Celsius. 

9 During a puff that region can get up to 1,000 to 1200 

10 degrees Celsius. 

11 Q. And what would that convert to roughly to 

12 Fahrenheit for those people who are more familiar 

13 with Fahrenheit? 

14 A. Well, 800 degrees Celsius would be about 

15 1500 degrees Fahrenheit. Now, pyrolysis of tobacco 

16 and tobacco constituents, tobacco additives occurs in 

17 what we call the pyrolysis region, which is actually 

18 just inside the cigarette paper, at the front edge of 

19 the cigarette paper. The temperatures there are 

20 substantially lower because that's not where the char 

21 oxidation occurs. 

22 In the pyrolysis region, that's where you 

23 would expect any additives to be pyrolyzed, 

24 temperatures there range from -- range up to about, 

25 oh, in the neighborhood of 3 to 400 degrees Celsius, 
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1 which would be roughly 700 degrees Fahrenheit. 

2 Now, one of the difficulties in doing 

3 pyrolysis studies of this sort is that heating rates 

4 in a burning cigarette during a puff are extremely 

5 fast and extremely high heating rates. So heating 

6 rates can approach 4 to 500 degrees Celsius per 

7 second. It's very difficult to develop a pyrolysis 

8 study where you can heat in a controlled way in the 

9 laboratory an additive or any other compound at that 

10 high heating rate in a very reproducible fashion. 

11 But with modern pyrolysis techniques, 

12 particularly with an apparatus called the pyroprobe, 

13 we can get close to that. So -- and then from -- to 

14 finish giving you a picture of what the experiment 

15 is, we, in a very controlled way, try to heat the 

16 sample at very high heating rates that as best as we 

17 can simulate those that might be occurring in a 

18 burning cigarette during a puff, and then we measure 

19 the materials that come off that sample, try to 

20 identify them by mass spectrometry to first identify 

21 those pyrolysis compounds, the decomposition 

22 products. And then once we've identified them, we 

23 try to estimate the levels of those decomposition 

24 products that come from that pyrolysis. 

25 Q. All right. Can -- just to give me a 
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1 frame of reference, Doctor, are you familiar with the 

2 temperature at which, for instance, a steak cooks on 

3 a barbecue grill? 

4 A. You are talking about the steak 

5 temperature itself? 

6 Q. No. I guess the temperature at the 

7 surface of the steak/grill interface if you want to 

8 be scientific. 

9 A. I have no idea what that is. I would 

10 assume it is pretty warm. Probably warmer for some 

11 than others. 

12 Q. Would it get up to 700 degrees? 

13 A. Celsius? 

14 Q. Fahrenheit. 

15 A. Fahrenheit? It might get very hot. I'm 

16 not sure it would get quite that hot, but 

17 particularly where there is physical contact between 

18 the steak and the grill, I would expect it to get 

19 very hot because of the -- you have conductive heat 

20 transfer where the steak actually physically touches 

21 the grill surface. Where it doesn't touch, then you 

22 have heating primarily by convective heat transfer, 

23 and the temperature should be somewhat lower. 

24 Q. All right. When you say very hot, can 

25 you give me a ballpark? Are you talking about 3 or 
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400 degrees, or are you talking about close to 700 
degrees ? 

A. I couldn't really guess. I would say it 
was -- well, I couldn't really guess without making 
measurements. 

Q. Would you expect it to be as low as 2 or 
300 degrees? 

A. Well, if you're forcing me to guess, I 
would say it would be in the neighborhood of a couple 
hundred or 300 degrees or so as opposed to 7 or 800 
degrees Fahrenheit, but that's just a guess. 

Q. Would you agree with me, Doctor, that the 
temperature at which pyrolysis occurs in a cigarette 
is much higher than the temperature normally 
encountered in a home oven? 

A. I think that's a broad generalization, 
because a compound will pyrolyze at whatever 
temperature that compound pyrolyzes. And many 
compounds will pyrolyze at low temperature. Many 
compounds will pyrolyze and decompose at a much 
higher temperature. 

So I have a hard time making a sweeping 
generalization like that. 

Q. But if I want to go home and try to 
duplicate what's happening in a cigarette and put 
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1 some probes in my oven at home and measure what the 

2 pyrolysis of products are in a cigarette, if I put 

3 the cigarette in the oven and turn it up to the 

4 normal baking temperature, 325 or 350 which I see on 

5 cake boxes, do you expect I will get the same results 

6 as your folks are getting back in their pyrolysis 

7 lab? 

8 A. Can you rephrase that? I don't 

9 understand your question. 

10 Q. Say I wanted to go home and conduct my 

11 own experiment on a Winston and see what the 

12 pyrolysis products are of the additives in tobacco. 

13 If I put that cigarette in a pan and put it in the 

14 oven at 350 degrees, the temperature at which my wife 

15 usually bakeB a cake, do you expect I will get the 

16 same results as R. J. Reynolds gets when it conducts 

17 the pyrolysis experiments in its laboratory? 

18 A. Well, again, I think this is a very 

19 complicated picture because some constituents in 

20 tobacco will decompose at low temperatures, even at 

21 temperatures 100 degrees or 150 degrees. And 

22 certainly in an oven at 3 or 400 degrees, there is 

23 going to be decomposition of some tobacco 

24 constituents and some additives. 

25 Other additives won't decompose until a 
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much higher temperature, those that may be present in 
the pyrolysis region of a cigarette. So you will get 
one set of data from your oven experiment if you 
conduct it carefully, and that set of data can be 
replicated in the laboratory probably pretty well 
under those temperature conditions; but in your oven, 
of course, you won't see decomposition products that 
result from higher temperature decomposition 
mechanisms. 

Q. Am I correct, sir, that your background 
is in chemistry? 

A. That's correct. 

Q. Okay. Do you have an understanding of 

what happens when sugar pyrolyzes at the temperature 
in a cigarette? 

A. Yeah, I have a general understanding of 
it. I am certainly not an expert in carbohydrate 
chemistry. 

Q. What are the products that are given off 
during the pyrolysis of sugar? 

A. Well, there are a number of carbohydrate, 
in general, decomposition products. Acetaldehyde 
could be one, furans, furanes, a series of general 
classes of that sort. ^ 

Q. And what is acetaldehyde? en 
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A. Acetaldehyde is a low molecular weight 
compound of a class that we call aldehydes. 

Q. Does the substance have any danger to it? 

A. I don't understand danger. 

Q. All right. Is the substance hazardous to 
health at any levels? 

A. Well, I'm not really an expert in that. 

I think my general knowledge from chemistry is that 
acetaldehyde is irritating. Whether it's a toxic 
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Are you familiar with a substance called 


What is it? 


Is it also sometimes found on stored 


Aflatoxin? I've never heard that. 

Do you know if R. J. Reynolds has any 


I've never -- I'm not aware of that 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
I've never heard that there is any concern among 
growers or industry or anyone on aflatoxin 
contamination of tobacco. 

Q. Are you aware if R. J. Reynolds does any 
testing of the tobacco leaves that it buys to see if 
they contain aflatoxin? 

A. I am not aware of that, either. 

Q. Are you aware of any testing that 
R. J. Reynolds has done in any of its laboratories to 
see if any aflatoxin survives or is present in 
cigarette smoke? 

A. I'm not aware of any testing along those 
lines. I would say that aflatoxin probably is a very 
unstable material under heating. I would be 
surprised if there -- you know, if it would survive 
the heating process and actually be found in the 
smoke. 

But, again, back to your question, I'm 
not aware of any specific experiments that have been 
done. I just don't know. 

Q. Sir, without being specific as to brand, 
because I know you don't want to do that, in a 
general way, can you tell me, does R. J. Reynolds use 
any cocoa as an additive in any of its cigarettes? 

A. Cocoa has been used in what we call the 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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casing formulations for cigarettes. 

Q. All right. And by casing, do you 
distinguish that from an additive? 

A. In -- within our company, we have 
casings, which are primarily sugars with some other 
flavorings, and then we have what are called top 
dressings, which are our primary flavor package 
additives. 

The top dressings are generally extremely 
low levels. The casings ingredients, like sucrose or 
fructose, corn syrup, are at somewhat higher levels. 

Q. And is cocoa a casing? 

A. It has been used as a casing ingredient, 
yes, sir. 

Q. Is it still used today? 

A. Yes. 

MR. WESTBROOK: Let's mark as next a 
document entitled National Cancer Institute Smoking 
and Health Program, The Third Set of Experimental 
Cigarettes. 

(PLF. EXH. 8, Document entitled National 
Cancer Institute Smoking and Health 
Program, Report No. 3, Toward Less 
Hazardous Cigarettes, The Third Set of 
Experimental Cigarettes, was marked for 
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identification.) 

THE COURT REPORTER: That's Plaintiffs' 

8 . 

BY MR. WESTBROOK: 

Q. Dr. Townsend, in response to our document 
request, we were provided with a number of documents 
that you may rely on in your direct testimony, and 
this document was one of them, sir. 

Do you recognize the document? 

A. Yes, I do. 

Q. Okay. Did you participate in the 
National Cancer Institute program on looking toward 
less hazardous cigarettes? 

A. Me personally? 

Q. Yes, sir. 

A. No, I didn't. I wasn't an employee of 
the company until after this actually was finished. 

Q. The document is listed as one of your 
reliance materials and was provided to us, Doctor. 

Have you read the materials that were 
provided to us as your reliance materials? 

A. Yes. 

Q. Okay. Have you read this document, then? 

A. Yes, I have. 

Q. Okay. I want to ask you about page 4 of 
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the summary, but certainly refresh yourself, Doctor, 
if you need to on the rest of the document. 

A. Okay. It's been a while since I've read 
this in extreme detail, but I've scanned it again. 

Q. Okay. Well, let me ask my question and 
if you need to look at it in more detail, please feel 
free to do so. 

A. Sure. 

Q. On page, sir, 4 under the summary -- 

A. Right. 

Q. there is a discussion of the results 

that were achieved on this third set of cigarettes 
when various additives were put in there, as I read 
the document. And I want to direct your attention to 
the second paragraph of the results toward the bottom 
of that paragraph where it says, quote: 

Powdered cocoa appears to increase the 
tumorigenicity of the smoke at both dose levels, 
unquote. 

And it refers above to a lower dose and a 
higher dose. Do you see where I am, sir, on the 
left-hand column? 

A. Yes, I see. 

Q. Okay. First of all, do you understand 
what the word tumorigenicity means? 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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1 A. As used in the NCI study, which is the 

2 one we're referring to, tumorigenicity was measured 

3 by a biological assay called mouse skin painting. So 

4 it was tumor production on mouse skin painting tests. 

5 Q. And do you understand the document to be 

6 saying that at the two levels at which cocoa was 

7 tested, it appeared to increase the tumor production? 

e A. That's what this document says. 

9 Q. Okay. Are you familiar with any tests 

10 that R. J. Reynolds has done in-house to determine 

11 whether the use of cocoa increases the tumorigenicity 

12 of the smoke in R. J. Reynolds' cigarettes? 

13 A. I'm aware that our toxicologists have 

14 examined this in detail, that they have looked at the 

15 bulk of the literature. I think there have been 

16 additional experiments conducted after NCI conducted 

17 these that were actually in conflict with this 

18 conclusion, and cocoa is used as additives and 

19 consistent with R. J. Reynolds' policy that additives 

20 will not be used if that - - if there is a chance that 

21 they will increase the biological end point burden. 

22 So our toxicologists have looked at this 

23 very carefully, and their best assessment is that 

24 this particular conclusion is in error. 

25 (Mr. Donahue left the deposition.) 
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1 BY MR. WESTBROOK: 

2 Q. All right. And the document itself was 

3 issued by the National Cancer Institute, the United 

4 States Department of Health, but it was the result, 

5 was it not, of a group effort by a number of 

6 scientists involved? 

7 A. The National Cancer Institute directed a 

8 group called the Tobacco Working Group, which was a 

9 long-term -- long-term, multiyear study that was 

10 conducted by a group of scientists. 

11 Q. And are you familiar with the members of 

12 that group? 

13 A. I'm familiar with some of the members. 

14 Q. Who were the ones that you know? 

15 A. Well, of course, Reynolds had a 

16 representative on the Tobacco Working Group. There 

17 were -- at two different times. I think the first 

18 Reynolds representative was Dr. Murray Sankus; and 

19 then after he left, I think that was when he retired 

20 from the company, maybe slightly before, Dr. Alan 

21 Rodgman took his place on the Tobacco Working Group. 

22 Q. Did Dr. Sankus or Dr. Rodgman issue a 

23 public disclaimer or disagreement with this 

24 conclusion of the NCI study? 

25 A. I'm not aware of a public -- any kind of 
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DAVID E- TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
public document that deals with this issue. I do 
know that like any scientific research, one comes 
back and tries to replicate, tries to better 
understand any conclusions, and I think that's 
exactly what our toxicologists have done with this 
issue . 


Q. All right. Could you give me a 
reference, sir, so I could look it up in the medical 
or scientific literature, of the results of the 
Reynolds toxicologists' attempt at replicating the 
cocoa tumorigenicity tests? 

A. I don't know whether there are public 
documents that you can refer to or not. I'm not an 
expert in this field. I do know that we've looked at 
this very sincerely and seriously scientifically, and 
I have confidence that the additives, including 
cocoa, that we use do not increase the biological 
burden. 


Q. Isn't one of the precepts of good 
science, Doctor, that you publish your results so 
that other scientists can look at them, criticize 
them, comment on them, and advance on them? Isn't 
that a general precept of scientific research? 

A. Absolutely. When that information is not 
proprietary, I think that's absolutely the approach 
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that good scientists take. 

Q. All right. There would be nothing 
proprietary about testing cocoa generically to see if 
it caused tumors, would there be? 

A. But, again, I just told you that I don't 
know whether there is public documents that you can 
refer to or not. I'm not an expert in this area. I 
don't keep up with toxicological assessments or 
biological assessments of the additives. We have 
experts that do that. 

Q, But I'm not asking about public 
documents; I'm asking about the Reynolds' documents 
which reflect Reynolds testing cocoa and satisfying 
Reynolds itself that this conclusion was wrong. 

Where are those results published so 
other scientists could take a look at them the way 
NCI published its results so Reynolds could look at 
them? 

A. Well, I think I just told you, I'm not 
sure whether there are published documents or not. 

I'm not an expert in this area. You'll have to talk 
to somebody that is. 

Q. Okay. But I'm asking you if Reynolds 
didn't publish its cocoa studies, why not? 

MR. McDERMOTT: You're asking the>witness 
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1 to speculate. He said he doesn't know whether there 

2 have been publications or not. I think the witness 

3 has exhausted his knowledge, and you have beaten this 

4 horse pretty well to death. 

5 BY MR. WESTBROOK: 

6 Q. Doctor, let me ask it this way and 

7 perhaps we can move on. Would you agree-with me that 

8 if Reynolds has conducted tests attempting to 

9 replicate what the NCI did that those tests should 

10 have been published in the medical or scientific 

11 literature because there is nothing proprietary about 

12 testing cocoa? 

13 A. I would have to know more about the 

14 situation, and I think that's a decision that an 

15 expert in the area should make. I don't know what 

16 the bulk of the literature is on cocoa. I do know 

17 this: I have read this document. I read its 

18 companion documents because they deal with cigarette 

19 design. 

20 I don't know the bulk of literature on 

21 cocoa and pyrolysis of cocoa. Certainly there is -- 

22 I would expect that there is quite a lot of 

23 literature out there since cocoa is widely used in 

24 many things, not just tobacco, and is heated in many 

25 applications. So I don't know. 
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1 Q. Can you tell me another application in 

2 which cocoa is smoked other than cigarettes? 

3 A. I'm not aware of another application in 

4 which it is smoked, but it's certainly in many foods 

5 that are heated. 

6 Q. Doctor, you mentioned a Dr. Alan 

7 Rodgman. Is Dr. Rodgman still connected'with 

8 R. J. Reynolds in any way? 

9 A. Dr. Rodgman retired from Reynolds, gee -- 

10 I can't recall the exact date. It's been maybe five, 

11 six years ago. 

12 Q. Did you ever speak with Dr. Rodgman about 

13 this finding of the NCI that cocoa at two levels 

14 increased the tumorigenicity of the smoke? 

15 A. I can't recall ever speaking with 

16 Dr. Rodgman about that particular issue. I have 

17 spoken with our toxicologists about that particular 

18 issue as I went through and read the NCI TWG reports. 

19 Q. who did you speak with at Reynolds about 

20 this issue? 

21 A. It's been a while ago. As I recall, it 

22 was Dr. Cooper Rese, one of the toxicologists. I may 

23 have spoken also with Dr. Deborah Pence also on this 

24 issue. 

25 Q. IS that P-E-N-T-Z? 
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A, P-E-N-C-E. 

Q. Did you work for Dr. Rodgman at 
R. J. Reynolds? 

A. There was a time X reported to 
Dr. Rodgman. 

Q. And what was his position in the company 
at that time? 

A. He was in charge of the research side of 
Research and Development. 

Q. Did you regard Dr. Rodgman as a good 
scientist ? 

A. My opinion is that Dr. Rodgman is an 
excellent scientist. 

Q. Someone whose views you would regard as 
views that should be considered with great care? 

A. Dr. Rodgman is an excellent scientist. 

He is very careful in what he does. He and I have 
historically gotten into disagreements and arguments 
over many technical issues, but I think he is a very 
fair, open-minded scientist who has conducted 
extremely good research. 

Q. Is his background also in chemistry? 

A. He is an organic chemist. 

Q. And you mentioned Dr. Murray Sankus. Did 
you work with Dr. Sankus at RJR? 
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A. Dr. Sankus was at RJR only for a brief 
time after I started with the company, so I had no 
direct interactions with him. 

Q. Did he retire from the company shortly 
after you came here? 

A. Yes. He retired from the company, and I 
can't remember exactly when. It may have been within 
a year or so after I joined RJR. 

Q. And what was his position in research 
when he retired? 

A. Oh, I believe he was -- he was head of 
research. 

Q. Did Dr. Rodgman succeed Dr. Sankus? 

A. Yes. 

Q . Was Dr. Sankus in your view a good 
scientist ? 

A. I don't know Dr. Sankus. I've never 
worked with him on any projects like I have with 
Dr. Rodgman. I've really not read much technical 
information that he has ever written, so I really 
can't answer that. 

Q. I notice, Doctor, in some of your 
testimony in court that you testified about matters 
occurring at Reynolds before 1977 when you came to 
the company; is that right? 
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A. Yes. 

Q. How do you get that information? 

A. I think the job of any good scientist is 
to go back and thoroughly understand the literature 
in their field, to try to learn everything they can 
about what's happened before. And so it really 
involves reading as much as we can get our hands on 
and also talking to the scientists that were involved 
in that research if they're still around at 
Reynolds. So ... 

Q. Is it fair to say, then. Doctor, that 
anything that you testify about occurring at Reynolds 
before 1977 is either the result of having read it in 
a document or having been told it by someone else? 

A. I think it's fair to say that prior to my 
employment, the matters that I testified on are based 
on the literature that exists in Reynolds, the 
literature that exists outside of Reynolds in the 
public domain that relate to cigarette design, and 
there is quite a lot of that in the public domain 
that goes well -- much prior to my employment there, 
and also my discussions of technical issues with 
scientists who worked in that time before my 
employment. 

Q. So that what you know about what happened 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

at Reynolds before 1977 then comes from either what 
you've read or what you've been told; is that right? 

A. It comes from either what I have been 
read -- what I've read or through discussions with 
other scientists that were there at the time. 

Q. Okay. And how did you go about trying to 
locate documents concerning events prior to 1977 in 
order to prepare yourself to know something about 
what was going on in the company when you were back 
in college, I guess, in some respects in high 
school? How did you do that? 

A. I went to the library. I went to the 
Research and Development library. In fact, that was 
my first big job once I joined the company was to go 
to the library, collect a lot of documents on 
cigarette design and understand as much as I could. 

As you can imagine, reading day in and 
day out gets old very fast, and so pretty quickly I 
got in the lab and started doing my own experiments 
and continuing to read all along. 

Q. Did you also go into various scientists' 
files and review their files on memos they had 
written? 

A. I can't recall doing that. I did review 
a number of memos as well as formal scientific 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
reports, published reports and all that that were 
available from the library. But if you're suggesting 
that I may have gone into someone's file, opened the 
drawer cabinet and fished through a particular file, 

I can't recall ever doing that. 

Q. Well, I was really not speaking so much 
about that as maybe going to stored records to go 
back and see what were people writing back and forth 
to each other in the Research Department in 1965 and 
1969 as opposed to just reading the reports from the 
library. 

A. Absolutely. A lot of the scientific 
information is captured in memoranda which are not 
formal reports. Those are stored in the R&D library 
and archived. 

Q. And how are they stored, sir, by author 
or by subject or some other way? 

A. Both. Both. You can search our R&D 
library by author or by key word. You can also -- I 
think you can also put time frames on the search. 

One of the more useful ways is to 
actually sit down and talk with scientists who were 
involved at the time, and they can also help give 
direction in finding the relevant information. 

Q. Dr. Townsend, if you wanted to publish a 
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scientific paper on some research that you had done 
and you prepared a manuscript of it, are you free 
within Reynolds to publish it before it's reviewed by 
someone above you in management, say? 

A. Let me tell you what our -- what our 
approach is to publishing outside the company. 

Scientists are first encouraged to 
publish information that is of scientific value to 
the scientific community that is not proprietary. If 
a scientist wants to submit a paper for publication 
in a peer reviewed journal, they have to, first of 
all, write that manuscript very carefully, very 
clearly, and then submit it to at least two peer 
review scientists, people who also work in our 
department who know something about the area who are 
not directly involved in that research who can sit 
back and objectively critique the scientific value 
and the scientific quality of that research. 

It then goes through a series of 
management reviews after the peer review process, and 
the management review would include toxicology 
review, people who understand toxicology, regulatory 
issues, scientific affairs from the outside. It 
includes a review by myself as the group director and 
also includes a review by attorneys. 
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DAVID E. TOWNSEND, Ph. D. - EX. BY MR. WESTBROOK 

Q. You finally got around to what I was 
going to ask you about. 

Who in the legal field reviews scientific 
manuscripts, proposed scientific manuscripts at 
Reynolds, before they get the okay to publish? 

A. Usually we have -- we have a small number 
of lawyers who are attached to the R&D Department , 
physically reside there, even though they directly 
report to our Legal Department. And the head of that 
attached group will review it. 

Q. Is the legal group in R&D, is that group 
also a group of scientist s/lawyers, or are they 
lawyers/lawyers, if that makes a difference? 

A. They start out as lawyers/lawyers, and 
they wind up as ecientists/lawyers. No, actually 
they are very good because they try very hard to 
learn the scientific issues to try to understand the 
scientific research we do. And that's probably 
almost as difficult as it would be for me to learn 
their lawyer job. So I've got to applaud them. They 
really do a good job. 

Q. But Reynolds has enough scientists, you 
don't need the lawyers reviewing the manuscripts for 
scientific issues, do you? 

A. The lawyers at Reynolds do not review 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

scientific manuscripts for scientific issues, 
absolutely not. 

Q. They review it for legal concerns? 

A. They review it for patent concerns, for 

proprietary issues. They also, because of their 
in-depth understanding of the external environment, 
review it for those issues, as well. 

Q. By the external -- 

A. But they in no way influence the 
scientific content of those papers or the scientific 
conclusions. 

Q. Now, you say the external influences. 

You include in that the regulatory concerns that 
Reynolds has with the PDA? 

A. You know, I don't understand a lot of 
that, but I think the lawyers certainly have got to 
look at it for potential regulatory issues, 
litigation issues and a variety of things. 

Q. For instance, if one of the scientists at 
Reynolds had a manuscript that he or she was prepared 
to publish that said that nicotine is a drug, that 
wouldn't get past legal review, would it? 

MR. McDERMOTT: Object. No foundation. 

BY MR. WESTBROOK: 

Q. You can answer, sir. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. You know, I don't know -- you know, I 
think -- well, my experience with the lawyers in R&D 
is that -- well, I don't know that that's ever 
occurred. I've never seen that, so ... 

Q. You certainly have never seen a published 
article from any Reynolds scientist saying that 
nicotine is a drug, have you? 

A. I can't recall seeing that in a published 
article. 

Q. All right. Have you seen many published 
articles and reports from many other scientists and 
government bodies saying that nicotine is a drug? 

A. From bodies outside Reynolds? 

Q. Yes. 

A. I think many people have concluded or 
believe that nicotine is a drug. 

Q. All right. Now, I take it, sir, that you 
have never tried to have an article concerning 
tobacco safety or health published while you were at 
Reynolds; is that right? 

A. Me personally? 

Q. Yes, sir. 

A. No. 

MR. WESTBROOK: Let's mark as next an 
October 20, 1978 document from Alan Rodgman to a 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
Dr. Laurene marked Secret. 

(PLF. EXH. 9, Document from Alan Rodgman 
to Dr. A. H. Laurene dated 10/20/78 
stamped RJR Secret, was marked for 
identification.) 

THE COURT REPORTER; Plaintiffs' 9. 

BY MR. WESTBROOK: 

Q. Doctor, take a look at that if you would, 
please, sir. 


10 

A. 

Okay, I've skimmed it very quickly. 

11 

Q. 

All right. The document appears 

to 

12 

concern a 

substance called coumarin; is that 

right, 

13 

Doctor? 



14 

A. 

That's the subject of this memo. 


15 

Q. 

And the memo was written while you were 

16 

at R. J. Reynolds? 


17 

A. 

Oh, I guess I was there about a 

year at 

18 

that time. 



19 

Q. 

All right. Was Dr. Rodgman in 1978 then 

20 

the director of research at R. J. Reynolds? 


21 

A. 

Yes, he was. 


22 

Q. 

All right. Now, the document is 

stamped 

23 

RJR Secret 

Have you seen that stamp on any 

other 

24 

documents 

within Reynolds? 


25 

A. 

Sure . 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. What is the secret category as Reynolds 
uses it? 

A. It's pretty loose, and I don't think we 
have a rigid protocol for what is secret versus 
confidential. 

Q. That was going to be my next question. 
I've seen some documents stamped confidential and 
some documents marked secret. 

Is secret in any respect considered to be 
a higher category of protection within Reynolds than 
confidential? 

A. My opinion is no. I think it just -- 
it's unclear to me why people choose to stamp 
something secret versus confidential, because I'm not 
aware of any serious protocol -- any real protocol 
differences in the two at this point. Now, at this 
time, in Reynolds, I don't know whether there was 
protocol for treatment of document status or not. 

Q. All right. Is there any written protocol 
whatsoever that advises R. J. Reynolds' employees on 
when a document should be stamped either secret or 
confidential? 

A. That's what I'm saying. I'm not aware of 
such protocol. 

Q. Do you have a secret or confidential 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 stamp that you use? 

2 A. I don't have a stamp. 

3 Q , All right. Who stamps these documents 

4 secret or confidential? 

5 A. Well, usually the secretary will stamp 

6 it. And then in this case, Alan Rodgman initialed 

7 it . 

8 Q. Does your secretary have a secret or 

9 confidential stamp? 

10 A. I think she has a confidential stamp. 

11 I'm not sure if she has a secret stamp. 

12 Q. Okay. Have you given her guidelines on 

13 when to stamp a document confidential? 

14 A. No. No. And again, I'm not sure that 

15 guidelines exist. I think the fact is that -- and, 

16 again, I'm speaking for the situation as it is now. 

17 I don't know how it was in 1978. But today, there 

18 are many documents that are not even stamped either 

19 that are certainly proprietary and confidential. 

20 We try to maintain our records within the 

21 R&D Department in a very confidential manner, and I 

22 don't think the stamp has any particular 

23 significance. 

24 Q. How does a secretary know when to use the 

25 stamp or not? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. Well, I can -- well, I can tell you that 
in one project that's going on now, the secretary 
will routinely stamp secret at the top of the 
document, and there is no reason in my opinion to do 
it other than that project historically has had a 
secret stamp. And if she sees that this document 
pertains to a certain project, oh, that's got to be 
secret so let's stamp it. 

Again, I don't think there is a specific 
protocol for classification of documents. 

Q. Okay. Are there any other 
classifications at Reynolds other than secret and 
confidential that you've even seen stamped on 
documents ? 

A. Unstamped? 

Q. Is there top secret? 

A. No, I've never seen that. 

Q. All right. Have you ever seen a document 
at Reynolds that noted that you should read it and 
destroy your copy after reading? 

A. I don't recall ever seeing that. 

Q. Have you ever seen a document at Reynolds 
that was typed for eyes only? 

A. Actually, it's interesting that you bring 
that up, because I saw that for the very first time 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

about a week or so ago. 

Q. All right. Was that a stamped or a typed 

logo ? 

A. It was a stamp. 

Q. Was that the first time you had seen such 
a stamp at Reynolds? 

A. That was the first time I recall seeing 

that. 

Q. Have you learned whether that's a higher 
degree of protection within Reynolds than secret? 

A. At least my experience in the R&D 
Department is that there is no differentiation, that 
there is no standard protocol among any of these 
stamps. 

Q. From your experience. Doctor, are the 
secret and confidential stamps overused by people at 
Reynolds? 

A. All of our documents are to be held as 
confidential, and so I would say, any of the stamps 
are, number one, redundant; and number two, 1 don't 
think there is any difference in secret or 
confidential or unstamped. 

Q. So, in your view then, any document in 
your Research Department is a confidential document? 

A. That's correct. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Now, turning to the document itself 
concerning coumarin, Doctor, do you know, first of 
all, what coumarin is? 

A. Chemically? 

Q. Chemically or generically or 
practically. 

A. I know what coumarin is as a chemical. 

Q. What is it? 

A. I can draw it out for you. 

Q. Well, I'm not -- I'm not looking for a 
scientific formula. 

Do you know what the substance is and 
what it's used for? 

A. Coumarin has been used as a tobacco 
flavor in the past. 

Q. Let's look at the very first paragraph 
where Dr. Rodgman is apparently making a 
recommendation concerning coumarin use. And he says, 
quote: 

Despite the listing of coumarin as a 
Category 1 chemical that may be regulated under the 
OSHA proposed generic carcinogen policy, it is 
recommended that the use of coumarin at levels less 
than .06 percent on company products be continued, 
unquote. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 Did I read that correctly, sir? 

2 A. Yeah, you read that correctly. 

3 Q. All right. Now, the document refers to 

4 the OSHA proposed generic carcinogen policy. 

5 What do you understand a carcinogen to 

6 be? 

7 A. Again, I'm not an expert in this area, 

8 either, but my understanding is that a carcinogen is 

9 a compound that may cause excess tumors in a 

10 particular biological assay that usually involves 

11 pretty high dose level, usually involves some animal, 

12 and a particular animal tissue and a very specific 

13 protocol. 

14 Q. Okay. I think I saw some testimony by 

15 you in the past concerning the fact that you believe 

16 that Reynolds had discovered approximately half of 

17 the known constituents in cigarette smoke; is that 

18 accurate? 

19 A. That's accurate, yes. 

20 Q. Okay. And has Reynolds published 

21 information concerning the discovery of some of those 

22 constituents? 

23 A. We've published extensively. I think 

24 we've -- my opinion is we've led the industry in the 

25 identification of the constituents in smoke and 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 tobacco. 

2 Q. All right. Could you tell me, Doctor, 

3 which carcinogens in cigarette smoke has Reynolds 

4 first identified and first published in the peer 

5 reviewed scientific literature? 

6 A. The first? 

7 Q. Yes. 

8 A. I don't know the first. I would have to 

9 go back and look at my records. 

10 Q. Well, I'm not concerned about the first 

11 one that Reynolds has published. I would like to 

12 know for any carcinogen in cigarette smoke, for any 

13 of them, has Reynolds been the first to publish their 

14 discovery in cigarette smoke in the peer reviewed 

15 scientific literature? 

16 A. Again, I would have to go back and look 

17 at the records because 1 don't remember that off the 

18 top of my head. 

19 Q. What records would you look at? 

20 A. I would go back to the R&D library and 

21 look at publications that were issued from RJR. 

22 Q. All right. As you sit here today, 

23 Doctor, i6 it correct that you can't think of any 

24 carcinogens in cigarette smoke for which Reynolds has 

25 first published their discovery? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. What I said is I would have to go back 
and look at the records. 

Q. Okay. Now, with respect to coumarin, 
sir, Dr. Rodgman recommends that the use of coumarin 
in R. J. Reynolds' cigarettes be continued; is that 
right ? 

A. That's what he says here. 

Q . All right. And he talks about a level of 
.06 percent on company products, and I would like to 
try to understand what that means. 

Is that number, .06 percent, the same as 

6 / 10 , 000 ? 

A. 6/10,000 what? 

Q. Well, is .06 percent the same as 

6/10,000, .006 as a fraction -- actually as a 

decimal? 

A. Okay, as the decimal fraction of the 
total weight? It would be a weight percent or a 
weight fraction. 

Q. All right. 6/10,000; is that right? 

A. Okay. 

Q. And it's not a mental test if you need a 
pencil to write it down, Doctor. 

A. Okay. 

Q . Is 6/10,000 the same as 600 parts per 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
million? 

A. So would .06 percent be 600 parts per 
million? 

Q. Yes. 

A. No. No -- yes, you are correct. 

Q . Is your final answer yes? 

A. I think it's correct. 

Q. All right. Just before the buzzer you 
got yes, so we will give you that one correct. All 
right. 

Would that be the same as 6,000 parts per 

bi1lion? 

A. Yes. 

Q. Would that be the same as 6,000 nanograms 
per gram? 

A. Yes. 

Q. Okay. So as I read the memo, Dr. Rodgman 
is recommending that coumarin continue to be used at 
a level of 6,000 parts per billion stated another 
way; is that right? 

A. Uh-huh. Uh-huh. 

Q. Okay. Now, if you would, take a look at 
the 1994 additives list that the industry released. 

I think it's in the pile in front of you. Here is 
the exhibit copy. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

And I would like to know, sir, do you 
find coumarin listed on the industry additives list? 
And I think they are alphabetical. 

A. I don't see it listed. 

Q. Do you know when between 1978 and 1994 
R, J. Reynolds dropped coumarin as an additive? 

A. I'm not sure I can sit here and give you 
a specific date, but in a general sense, I would say 
it was in the early to mid '80s. 

Q. And why was it dropped? 

A. Well, again. I'm not sure, you know -- 
what I know is from what I've seen from a number of 
reports and memos, but my -- my take is that coumarin 
was dropped because of the tox questions. 

Q. The tox questions? 

A. The toxicological questions, whether or 

not coumarin is, in fact, carcinogenic, and the 
speculation that it was carcinogenic -- that it is 
carcinogenic was receiving more and more attention in 
spite of the fact that it wasn't clear to the 
scientific community that it was carcinogenic. We 
made a decision just to go ahead and take it out of 
our products and did that. 

So, again, I think there is debate in the 
scientific community about whether it's a carcinogen 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
and if so, even what level of carcinogen it might 
be. We just decided to remove it. 

Q. Did you know, sir, that coumarin had been 
banned by the FDA as a food additive? 

MR. McDERMOTT: Did he personally know? 

MR. WESTBROOK: Yes. 

THE WITNESS: I didn't know that, but I 
know that coumarin is still allowed in a number of 
countries for use as tobacco additives. 

BY MR. WESTBROOK: 

Q. Is it allowed in the United States? 

A. No. 

MR. McDERMOTT: Is this a convenient 
point for a short break? 

MR. WESTBROOK: Let's take a break. 

THE VIDEOGRAPHER: We're going to go off 
the videotape record now. This concludes tape 1 of 
the videotape deposition of David Townsend. The time 
is now 10:56 AM. 

(A recess transpired.) 

THE VIDEOGRAPHER: Okay. This is a 
continuation of the deposition of David Townsend in 
the case of State of Florida versus the American 
Tobacco Company, and this is the beginning of tape 
number 2. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

The date is May 27th, 1997, and the time 

is 11:09 AM. Counsel -- I'm sorry, it's the 29th. 

MR. McDERMOTT: Time flies when you're 

having fun. 

MR. WEBBER: I was hoping the 27th, that 
I picked up two extra days this week. 

BY MR. WESTBROOK: 

Q. Doctor, you mentioned that coumarin you 
believe is used outside the United States on 
cigarettes. 

Could you tell me what countries coumarin 
is used on cigarettes in these days? 

A. I'm not sure I can give you an inclusive 
list, but I think the UK has maximum permissible 
levels. France and Switzerland have maximum 
permissible levels set, and I think Belgium allows 
its use with no maximum level. 

Q. Okay. Does R. J. Reynolds sell 
cigarettes outside the United States? 

A. Yes, we do. 

Q. Does Reynolds use coumarin in cigarettes 
sold outside the United States? 

A. We don't use coumarin in any of our 
products worldwide. 

Q. Doctor, you mentioned earlier on that a 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 particularly valuable source of information for you 

2 in learning what went on in the company prior to 1977 

3 was talking to individuals; is that accurate? 

4 A. Sure. 

5 Q. And you mentioned talking to Dr, Rodgman 

6 and Dr. Sankus, correct? 

7 A. Well, I'm not sure that accurately 

8 characterizes what I said. I had a lot of 

9 discussions with Dr. Rodgman over many years. 

10 Sankus, I really didn't know very well. I never 

11 really worked with him on anything. I can't recall 

12 any serious conversations I've had with Sankus on 

13 scientific issues. 

14 Q. And who else did you talk to to learn 

15 what was going on in the company pre '77? 

16 A. Who else? Oh, gee, many people. There 

17 were a number of people I worked very closely with in 

18 cigarette design, like Dr. Mary Stowe, Dr. John 

19 Reynolds, just a variety of people. 

20 Q. Are there any other names that come to 

21 your mind? 

22 A. Sure. 

23 Q. Who else? 

24 A. Lawrence Cook. I'm sure if I thought 

25 about it, I could think of quite a list. 
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DAVID E. TOWNSEND, Ph.D- - EX. BY MR. WESTBROOK 

Q- All right. What was Lawrence Cook's 
position in the company? 

A. He was in Product Development. 

Q. What was his position in Product 
Development? 

A. Well, he was in charge of one section of 
Product Development. 

Q. Would he be called a senior scientist? 

A. I don't recall exactly what his title 

was . 

Q. Would he be Dr. Cook? 

A. I believe he was Dr. Cook. 

0. All right. And when we refer to these 
individuals as Dr. Rodgman, Dr. Cook and, of course, 

I call you respectfully Dr. Townsend, none of the 
individuals who we've spoken about so far have been 
medical doctors, are they? 

A. No, These are scientists, usually 
chemists. 

Q. Okay. And scientists when they get a 
Ph.D Degree are then referred to in some circles as 
doctor, correct? 

A. In some circles. 

Q. Okay. Within the company, I assume you 
don't call each other doctor; you probably call each 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
other by your first names? 

A. That's right. 

Q. Okay. And you talked about a Dr. Stowe? 

A. (Moves head up and down.) 

0. All right. What was Dr. Stowe's position 
in the company? 

A. She also was a chemist, and she was 
responsible for some of the basic research in 
cigarette design, 

Q. Did you get any information about what 
was happening in the company prior to 1977 from an 
individual named Claude Teague? 

A. I can't recall any serious discussions 
with Dr. Teague. 

Q. Dr. Teague was also a Ph.D doctor? 

A. Yes. 

Q. And what was his position in the company 
as you understand it? 

A. He was a chemist. Again, I never 
directly worked with Dr. Teague on any projects. My 
earliest recollection of Dr. Teague is he was 
director in charge of the physical facilities of our 
R&D Department. And I think prior to that he was a 
director in charge of R&D planning. 

Q. Director in charge of R&D planning. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Would that be the person who directs what 
the Research Department should be looking at over the 
next couple of years? 

A. I think nominally that's correct. I 
think our R&D planning function, however, is a lot 
looser than that. Our R&D planning function 
historically and even today worries a lot about 
budgets, our facilities, as well as resource and 
resource allocation. 

From time to time, it does make 


1 0 


11 

suggestions 
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Dr. Teague ; 

23 
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24 

A. 

25 
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All right. Is Dr. Teague still with the 


No. He retired sometime ago. 

About when did he retire? 

I'll just have to guess. I would say 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 early '50s, yes. 

2 Q . When you came to the company in 1977, 

3 then, I assume Dr. Teague was one of the relatively 

4 old-timers around in research? 

5 A. That's fair. 

6 Q. And was Dr. Rodgman also an old-timer? 

7 A. That's fair. 

8 Q. Doctor, as a cigarette designer, are you 

9 concerned at all about the level of nicotine that's 

10 in a cigarette? 

11 A. As a cigarette designer and product 

12 development person, of course, we're concerned about 

13 nicotine level in cigarettes. 

14 Q. All right. With your 20 years background 

15 in cigarette design and your understanding of what is 

16 in cigarettes, particularly nicotine, do you believe 

17 that nicotine has any physiological effect on the 

18 body when it's inhaled in cigarette smoke? 

19 A. I believe it's clear that nicotine does 

20 have a physiological effect a lot like caffeine and 

21 many other things that are naturally occurring 

22 products. 

23 Q. Are you aware, Doctor, whether or not 

24 there are specific receptors in the brain that 

25 respond to nicotine? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. I believe that's correct. Again, I'm not 
an expert in this area, either, but I know there has 
been considerable research in nicotine receptor -- 
nicotine receptor research in the brain. 

Q. As a 20-year cigarette designer at 
Reynolds, can you tell me, why does Reynolds want to 
have nicotine in a cigarette? 

A. Nicotine is an important part of 
tobacco. It's an important part of the cigarette, 
and it's important in the overall smoking process. 

Q. All right. Let's investigate a few of 
those generalities. 

A. Sure. 

Q. First of all-- 

A. Excuse me. Are we through with this? 

Q. For now, yes, sir -- tell me what role 
nicotine plays in the cigarette from whatever aspect 
you think is most important. 

A. Let me give you -- let me give you a 
practical answer to that, and then we can go from 
there. 

The practical answer is if nicotine is 
not present in a cigarette or it's extremely low 
levels, those products aren't acceptable to the 
consumers. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Okay. So in your view, nicotine has to 
be in a cigarette at some level in order to sell? 

A. There have been attempts to sell 
cigarettes with very, very low levels of nicotine, 
and those products are not consumer acceptable and 
don't sell in the marketplace. 

Q. All right. So in your view if the FDA 
were to come out, first of all -- its regulation of 
tobacco were affirmed, if the FDA came out and said 
nicotine needs to be taken out of cigarettes, is it 
your view that the cigarette industry would dry up in 
this country? 

A. People's acceptance of cigarettes would 
fall dramatically. I think it would be -- it would 
have a major effect on the industry. 

Q. Okay. Has R. J. Reynolds marketed a 
cigarette without nicotine? 

A. No. 

Q. Doctor, are you familiar with testimony 
that was given by six or seven cigarette executives 
before Congress a couple of years ago, including one 
from R. J. Reynolds, concerning, among other things, 
whether cigarette smoking or nicotine in cigarettes 
was addictive? Are you familiar with that episode? 

A. I'm familiar with that testimony. 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Okay. And you're familiar that Reynolds' 
position was that cigarettes are no more addictive, I 
think, than Twinkies? 

A. Well, I think that's -- that's a strange 
analogy. 

Q. Okay. But that was an analogy Reynolds 
used, wasn't it, in Congress? 

A. Twinkies? I don't recall our CEO using 
that analogy. 

Q. Let me see. I may be wrong. 

A. Then again, maybe you're right. I don't 
know. Maybe you need to check. 

MR. WESTBROOK: Let's mark as next the 
proceedings of the hearings before the Subcommittee 
on Health and Environment dated March 25th and April 
14th, 1994. 

{PLF. EXH. 10, Document entitled 
Regulation of Tobacco Products (Part 1), 
Hearings before the Subcommittee on 
Health and the Environment of the 
Committee on Energy and Commerce, House 
of Representatives One Hundred Third 
Congress, was marked for 
identification.) 

BY MR. WESTBROOK: 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Doctor, just so you know, what we have 
marked after the cover page is Reynolds' written 
submission, and the reference that I was going to 
direct you to is on page 579, and the statement, 
quote: 

It becomes clear that cigarette smoking 
is no more addictive than coffee, tea, or Twinkies, 
unquote, on the right-hand side. 

A. 579? 

Q. Yes, sir. 

A. I see that. 

Q. All right. Does that refresh your 
recollection that R. J. Reynolds told Congress that 
cigarette smoking was no more addictive than 
Twinkies? 

A. Well, I didn't recall that specifically, 
the reference to Twinkies. 

Q. All right. Well, let's talk a little bit 
now about smoking. And I want to draw on your 
experience not only as a cigarette designer, but also 
as a smoker. And some of this is basic, so please 
forgive me. 

A cigarette pack contains 20 cigarettes; 
is that right? 

A. That's correct. 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. All right. What would you say a normal 
puffer -- and maybe use your own experience -- how 
many puffs would a normal puffer take on a cigarette? 

A. I don't think there is a normal puffer. 

I mean, we can certainly talk about machine smoking. 

I think smokers smoke with a wide variety of puffing 
characteristics, so I'm not sure there is a normal 
puffer. 

Q. All right. Would five puffs per 
cigarette be a conservative estimate of the number of 
puffs most people take on a cigarette? 

A. I think that would be a low estimate 
based on what we know. 

Q. Some people probably puff more than that? 

A. That's fair. 

Q. Okay. Let's use five to be 
conservative. A one-pack-a-day smoker then would 
smoke 20 cigarettes in a day, correct? 

A. Okay. 

Q. Or 140 cigarettes in a week? 

A. Okay. 

Q. And then if we take 52 weeks -- and I 
multiplied this out -- it comes out to 7,280 
cigarettes a year. You might want to just take that 
and confirm it so we have the record straight. 
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DAVID E. TOWNSEND, Ph. D. - EX. BY MR. WESTBROOK 

A. I'll take your word for it. 

Q. Okay. You might want to use the 
calculator for the next one, because with the 7,280 
cigarettes, if a smoker puffs five times on each 
cigarette, I have that calculated to be 36,400 puffs 
per year. 

A. Okay, I'll assume that's correct. 

Q. All right. And if the smoker smokes for 
30 years and puffs five puffs per cigarette, I have 
that calculated to be 1,092,000 puffs of cigarette 
smoke over 30 years. 

Does that sound about right? 

A. I'll accept your calculation. 

Q. All right. Would you agree with me, 
Doctor, that 1,092,000 doses of whatever is in 
cigarette smoke is a large number of doses? 

A. A million and whatever it was? 

Q. 92,000. 

A. 1,092,000 is a large number. 

Q. So whatever the cigarette smoker is 
taking into his or her lungs, assuming the person 
inhales, if you are doing it 1,092,000 times, you are 
giving yourself many, many doses of whatever is in 
smoke? 

A. That's a large number of puffs. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 Q. Okay. And certainly 1,092,000 puffs of 

2 cigarette smoke cannot be equated with someone eating 

3 Twinkies in any respect, can it? Do you know anybody 

4 who has eaten 1,092,000 Twinkies? 

5 A. I'm not sure I understand your question. 

6 Q. Well, a person who smokes a pack of 

7 cigarettes a day for 30 years inhales 1,092,000 times 

8 based on our rather conservative numbers; do you 

9 agree with that? 

10 A. I've said I accepted your numbers. 

11 Q. Okay. Do you know anybody who has ever 

12 eaten 1,092,000 Twinkies? 

13 A. No, of course not. 

14 MR. MCDERMOTT: Object to the form of the 

15 question. It's unfair. It's an unfair comparison. 

16 A puff, if anything, might equate to a bite, not a 

17 whole Twinkie, but this is pretty silly in any 

18 event. And I'm not sure how many bites there are in 

19 a Twinkie, but we can investigate at lunch. 

20 THE WITNESS: Probably depends on the 

21 person. 

22 MR. WESTBROOK: We might do that. 

23 BY MR. WESTBROOK: 

24 Q. Doctor, with 1,092,000 doses of whatever 

25 is in cigarette smoke on a one-pack-a-day smoker, do 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 you agree that it's very important that whatever that 

2 person is taking into his or her lungs not contain 

3 harmful substances? 

4 A. Cigarette smoke contains a number of 

5 constituents, a large number of constituents, at 

6 extremely low levels. Whether or not that'B harmful 

7 is a question I can't answer. I just don't know. 

8 Q . Now, with respect to nicotine, do you 

9 view nicotine as a drug? 

10 A. I view nicotine as certainly 

11 physiologically active. There is a pharmacology of 

12 nicotine, much like caffeine. So I think it depends 

13 on how you define a drug. 

14 Q . If you define a drug as a substance that 

15 is intended to have an effect on the mind or body, 

16 would you assume -- would you define nicotine as a 

17 drug? 

18 MR. McDERMOTT: Object to the form of the 

19 question. You're asking for a legal conclusion. 

20 BY MR. WESTBROOK: 

21 Q. You may answer, sir. 

22 A. Can you repeat the question? 

23 Q. Yes, sir. If you define nicotine to be a 

24 substance that has a physical effect on the mind or 

25 body, would you regard nicotine as being a drug? 
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DAVID E. TOWNSEND, Ph . D . - EX. BY MR. WESTBROOK 
MR. McDERMOTT: I also object; that 
misstates the law. 

THE WITNESS: It's clear to me that 
nicotine is physiologically active a lot like 
caffeine. If nicotine were classified as a drug, 
then caffeine in the same way would be a drug. 

Now, I view nicotine as clearly a 
constituent of tobacco, a naturally occurring 
constituent of tobacco that is physiologically 
active. It certainly is important to the overall 
smoking process, to the smoking enjoyment, to the 
acceptance of products. 

whether or not it's legally a drug or not 
is really outside my area. I can't speak to that. 

BY MR. WESTBROOK: 

Q. You talked about caffeine, sir. 

A. Uh-huh. 

Q. Is caffeine in coffee? 

A. Certainly. 

Q. Are you aware that coffee manufacturers 
are subject to the Food and Drug Administration's 
authority? 

A. I'm not aware of that. 

Q. All right. As food manufacturers, you're 
not aware that they are subject to the Food and Drug 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR, WESTBROOK 

1 Administration's authority? 

2 A. I'm sorry? 

3 Q. As food manufacturers, coffee 

4 manufacturers, you are not aware that coffee 

5 manufacturers are subject to the authority of the 

6 Food and Drug Administration? 

7 A. I'm not aware of any of the regulatory 

8 details of the various industries. I just really 

9 don't know. 

10 Q. Am I correct, sir, that R. J. Reynolds 

11 also operates a food division? 

12 A. We have a subsidiary of RJR Nabisco and 

13 that subsidiary is Nabisco. 

14 Q. When you said that nicotine has a 

15 physiological action, do you mean that it has some 

16 physical action on the body? 

17 A. There is physiological action on the 

18 body. 

19 Q. Okay. And is that an action on the body 

20 that the tobacco companies, including RJR, were aware 

21 of, at least have been aware of for the last 20 

22 years? 

23 MR. MCDERMOTT: Object. No foundation. 

24 . THE WITNESS: You know, I'm not an expert 

25 in this area. I think I can only -- I can only 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR, WESTBROOK 

1 respond in a very simplistic -- and my response as a 

2 smoker. It's clear to me that nicotine, like 

3 caffeine, has a physical action on the body. 

4 BY MR. WESTBROOK: 

5 Q. All right. How is it clear to you that 

6 nicotine has a physical action on the body? 

7 A. As a smoker, nicotine in cigarette smoke 

8 has a relaxing effect for me. 

9 Q. How do you know it's the nicotine? 

10 A. I guess for many, many years, I've 

11 assumed it was, I suppose. 

12 Q. But you don't know that? 

13 A. Again, I'm not an expert in the area. 

14 Q. But do you know what it is in cigarette 

15 smoke that has an effect on you when you smoke? 

16 A. Again, I'm not an expert in the area. As 

17 a normal smoker, even prior to my -- for several 

18 years prior to my employment at Reynolds, I have 

19 assumed probably like everybody else that nicotine 

20 has a calming or soothing effect on -- to me. 

21 Q. Now, you say you've assumed it probably 

22 like everybody else. Do you believe that all smokers 

23 consider nicotine to be an agent that acts on their 

24 body when they smoke? 

25 A. I can't speak for all smokers. I don't 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 know. 

2 Q. Is nicotine addictive? 

3 A. You know, that's, of course, a question 

4 that's asked a lot, and it's one that I've thought 

5 about a lot. And if by asking me whether it's 

6 addictive, if you mean addiction to be that smokers 

7 cannot quit smoking, then nicotine is absolutely not 

8 addictive. Smokers can quit if they choose to, and 

9 they do quit, and they are doing that in record 


1 0 

numbers. 


11 

Q. 

All right. Some people quit heroin, 

12 

don't they? 

13 

A. 

Some people do. 

14 

Q. 

All right. That doesn't mean that heroin 

15 

is not addictive, does it? 

16 

A. 

I view heroin as an addictive drug. 

17 

Q. 

All right. Despite the fact that people 

18 

can quit? 


19 

A. 

Some people can quit. 

20 

Q. 

Okay. Have you ever tried to quit 

2 1 

smoking? 


22 

A. 

No, I've never tried. 

23 

Q. 

Have you ever been around people who have 

24 

tried to 

quit smoking and have had difficulty? 

25 

A . 

Sure . 


A 

. WILLIAM ROBERTS, JR., & ASSOCIATES 


51676 0109 




109 


DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. All right. Have you been around those 
people and noticed that they have withdrawal 
symptoms, irritability, things like that? 

A. You know, let me give you an example. A 
couple that I was -- or had been friends with for 
many years, both the man and woman decided to quit 
smoking at the same time. One quit very easily. The 
other was, in fact, very irritable, found it hard to 
quit, but did quit. 

Q. Have either of your daughters tried to 
quit smoking, sir? 

A. Not to my knowledge. I don't know. 

Q. Doctor, are you familiar with the 
statistics showing that among the lung cancer surgery 
patients who smoke, that after those patients have 
had a lung or a portion of their lung removed, that 
almost half of them within a year go back to 
smoking? Are you familiar with that? 

A. I'm not familiar with that statistic. 

Q. Would that statistic surprise you in any 

way? 

A. Personally? 

Q. Yes, sir. 

A. Yeah, I think that would surprise me, 

sure . 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Would that indicate to you that there ie 
something in cigarette smoke that has a significant 
hold on people that they'll go back to cigarette 
smoking after they've had a lung removed? 

A. 1 think cigarette smoking is certainly a 
very strong habit. Your question, is there something 
in cigarette smoke that causes that -- that habit, 
you know, I think cigarette smoking includes a 
variety of things. The taste, the nicotine, 
certainly, the act of smoking, the ritual of smoking, 
it's all a package. 

Q. You referenced earlier, I think, a 
decision concerning the FDA and having authority to 
regulate tobacco. Have you read that decision? 

A. No, I haven't. 

Q. Is that a decision issued by a judge here 


10 

certainly 

11 

it's all 

12 

Q. 

13 

decision i 

14 

regulate 

15 

A. 

16 

Q. 

17 

in this c: 

18 

A. 

19 

Q. 

20 

A. 

21 

Q. 

22 

with othea 

23 

A . 

24 

Q. 

25 

concluded 


A. Not in this city. 

Q. A judge who sits in Winston-Salem? 

A. I think that judge sits in Greensboro. 
Q. Okay. Have you discussed the decision 
with others at R. J. Reynolds? 

A. In detail, no. 

Q. Do you understand that the Court 

concluded that nicotine and smoking because of 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

nicotine could be regulated as drug delivery devices? 

A. I understand that in a superficial 
sense. I'm not a lawyer, of course. 

Q. I take it you disagree with the 
conclusion that nicotine should be regulated by the 
FDA as a drug or cigarettes as a drug delivery 
device? 

MR. McDERMOTT: Object. No foundation. 

THE WITNESS: My personal opinion is that 
cigarettes should not be regulated as a nicotine 
delivery device. 

BY MR. WESTBROOK: 

Q. Suppose Reynolds produced a device which 
was a long cylinder with white paper on the outside 
that delivered nicotine, but had no tobacco in it; 
would you believe that that device would be a drug 
delivery device or not? 

MR. McDERMOTT: Object. No foundation. 
Calls for a legal conclusion. You may answer. 

THE WITNESS: Okay. If it delivers only 

nicotine? 

BY MR. WESTBROOK: 

Q. There is no tobacco in it. 

A. Then my personal conclusion is, yeah, 
that probably is a drug delivery device. But 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
nicotine present as a constituent of tobacco is, in 
my opinion, not a drug delivery device. 

Q. Has R. J. Reynolds developed and marketed 
any device that looked like a cigarette which 
delivers nicotine but didn't have tobacco in it? 

A. I'm not aware of such a device. 

MR. WESTBROOK: Let's mark as next if we 
could a document entitled Research Planning 
Memorandum on the Nature of the Tobacco Business and 
The Crucial Role of Nicotine Therein authored by 
Claude Teague, April 14, 1972 and stamped 

confidential. 

(PLF. EXH. 11, Document entitled Research 
Planning Memorandum on the Nature of the 
Tobacco Business and The Crucial Role of 
Nicotine Therein, dated 4/14/72, was 
marked for identification.) 

BY MR. WESTBROOK: 

Q. Doctor, as a research planning 
memorandum, would this be one of the documents that 
would be in RJR's technical library? 

A. I believe this document is in RJR's R&D 
library. 

Q. And what I've just handed you, the 
document, it's not the first time you have seen this 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

document, is it, sir? 

A. I have seen it before. It's been a while 
since I've looked at it. 

Q. Now, in 1972, sir, you were not with the 
company; is that right? 

A. That's right. 

Q. This would have been one of those 
documents that you may have reviewed to try to see 
what was happening in the company prior to your time 
arriving there; is that right? 

A. Documents going way back, you know, I 
have reviewed those to get an understanding of what 
was going on. I can't remember whether I looked at 
this in my early days of employment or not. 

Q. Let's look at what Mr. Teague has to say 
as of 1972. 

MR. McDERMOTT: If you want to examine 
the witness on this document closely, do you need to 
take time to look at it, Dave? 

THE WITNESS: Yeah, I would like to. 

BY MR. WESTBROOK: 

Q. Sure. Go ahead, Doctor. 

A. It's been a while. 

MR. McDERMOTT: Why we don't turn off the 
camera and take as much time as you need. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

THE VIDEOGRAPHER: Okay. Going off the 
videotape record. The time ie 11:37 AM. 

(Off-the-record conference.) 

THE VIDEOGRAPHER: Back on the videotape 
record now. The time is 11:42 AM. 

BY MR. WESTBROOK: 

Q. Doctor, have you had a chance to look at 
the document that we have in front of you? 

A. I've skimmed it quickly. 

Q. All right. If you need more times, 
Doctor, to answer the questions on the document that 
I ask you, certainly, we will give you that time. 

Is it your understanding, Doctor, that as 
of April 14th, 1972 when Dr. Teague wrote this memo, 
he was the Director of Research Planning at RJR? 

A. I would assume that he were. You know, I 
don't know that specifically. From this memo, I 
would assume that. 

Q. And, again, this was before your time? 

A. That's correct. 

Q. Let's look at the cover page of the 
memo. The title ie Research Planning Memorandum on 
The Nature of the Tobacco Business and The Crucial 
Role of Nicotine Therein. 

I take it from our previous discussion 


A. WILLIAM ROBERTS, JR., & ASSOCIATES 


//leaacv.librarv ■ 


i (MWiarM/ 


i yy 


51676 0115 




115 



DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 that you do agree that nicotine plays a crucial role 

2 in the tobacco business? 

3 A. Nicotine plays a very important role in 

4 the acceptance of cigarettes by smokers. 

5 Q. And this document is stamped 

6 confidential. 

7 Would you agree with me, Doctor, that 

8 this is a document that R. J. Reynolds would not want 

9 out in public either in 1972 or wouldn't necessarily 

10 want it out today in 1997? 

11 MR. McDERMOTT: Object to the form of the 

12 question. It calls for speculation. 

13 THE WITNESS: Our research library 

14 contains a lot of competitive information, not only 

15 on scientific research, but on the strategy and 

16 alternate approaches to strategy for our research and 

17 development. 

18 BY MR. WESTBROOK: 

19 0. Well, let's look at the first page of the 

20 document where Dr. Teague says in the second line, 

21 quote: 

22 Tobacco products uniquely contain and 

23 deliver nicotine, a potent drug with a variety of 

24 physiological effects, unquote. 

25 Is that something that R. J. Reynolds 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 would want in a public press announcement? 

2 MR. McDERMOTT: Object. No foundation. 

3 Calls for speculation. 

4 THE WITNESS: You're asking me really to 

5 guess. You know, I'm not sure I understand. 

6 BY MR. WESTBROOK: 

7 Q. Well, you have been a media spokesman for 

8 the company, haven't you? 

9 A. I've been a media spokesperson on 

10 cigarette fire safety, period. 

11 Q. And you are familiar with the company's 

12 policies on what the company will say and not say 

13 publicly about its products, aren't you? 

14 A. Let me make it clear. I don't think 

15 there is a monolith of what is permissible and what 

16 is not permissible to say. We in the Research and 

17 Development Department conduct good research, and 

18 there is nobody standing over us saying here is what 

19 you can say and here is what you can't say. 

20 Q. All right. Well, as the director of 

21 Product Development today in 1997, do you have any 

22 objection to there being a public announcement made 

23 that R. J. Reynolds said that, quote: 

24 Tobacco products uniquely contain and 

25 deliver nicotine, a potent drug with a variety of 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
physiological effects, unquote? 

MR. MCDERMOTT: I object to the form of 

the question. It isn't R. J. Reynolds that said 
this; it's Dr. Teague that said this. 

MR. WESTBROOK: Counsel, just as more for 
identification than anything now, that's about the 
fifth or sixth time that you've made a speaking 
objection. That is in violation of the Florida 
procedures, and I would ask you please to conduct 
yourself according to those, so we don't have to 
interrupt this and contact the Court. Thank you. 

MR. WEBBER*. Was that a ruling, Your 
Honor, or a statement? 

MR. McDERMOTT: You do your job, and I 
will do mine. My objection stands. 

BY MR. WESTBROOK: 

Q. Dr. Townsend, back to my question now. 
With respect to the statement that, quote, tobacco 
products uniquely contain and deliver nicotine, a 
potent drug with a variety of physiological effects, 
unquote, is that a statement you've ever seen 
R. J. Reynolds make publicly? 

A. To your specific question, I've never 
seen that statement made publicly by R. J. Reynolds. 

Q. Let's turn over to the next page, the 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

beginning of the first full paragraph. Dr. Teague 
says, quote: 

Happily for the tobacco industry, 
nicotine is both habituating and unique in its 
variety of physiological actions, hence no other 
active material or combination of materials provides 
equivalent, quote, satisfaction, unquote, period. 

Do you see that sentence, sir? 

A. I see the sentence. 

Q. All right. Do you agree that nicotine is 
both habituating and unique in its variety of 
physiological actions? 

A. I'm not sure what all that means. I do 
agree that cigarette smoking is a habit. 

Q. In your experience 20 years as a 
cigarette designer at R. J. Reynolds and being around 
all the other people there designing cigarettes and 
working on them, has R. J. Reynolds, to your 
knowledge, come up with any other active material 
that provides the same physiological activity as 
nicotine? 

MR. McDERMOTT: Can you repeat the 
question, please? I'm sorry, I think I missed 
something. Would you mind just reading it back? 

(The Court Reporter read the question 
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commencing on page 118 line 15.) 

MR. McDERMOTT: Thank you. 

THE WITNESS: In my 20 years of 

experience at R. J. Reynolds, we have designed 
cigarettes with tobacco that naturally contains 
nicotine. 

BY MR. WESTBROOK: 

Q. Is the answer no? 

A. To what question? 

Q. To my question. 

A. Which is? 

Q. The question the reporter just read to 

you. 

A. Can you summarize it again real quickly? 

Q. Let's let him read it to you and if can 
you answer it yes or no, I would appreciate it. 

(The Court Reporter read the question 
commencing on page 118 line 15.) 

THE WITNESS: I can't answer that with a 

yes or no, because in my experience, I'm not aware of 
research that has been conducted to look at other 
compounds of physiological activity that may be 
useful as, if I interpret your question correctly, as 
an alternate to nicotine. 

BY MR. WESTBROOK: 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Do you know what a nicotine analog is? 

A. I know that there are compounds that are 
considered nicotine analogs. 

Q. And do you know what they are, what a 
nicotine analog is? 

A. A nicotine analog is a compound -- this 
is my interpretation -- is a compound that carries 
similar -- certain similar properties of nicotine 
biologically. 

Q. Has R. J. Reynolds to your knowledge 
worked on nicotine analogs during the 20 years that 
you have been in research at R. J. Reynolds? 

A. R. J. Reynolds has done extensive 
research looking at some nicotine analogs for the 
purpose of possible new business in pharmaceutical 
areas, not as constituents of cigarettes. 

Q. Has R. J. Reynolds ever marketed a device 
that looked like a cigarette which had nicotine 
removed and a nicotine analog put in? 

A. I'm not aware of such a case. 

Q. To your knowledge, sir, have concerns 

about FDA regulation of cigarettes as drugs prevented 
R. J. Reynolds from replacing the nicotine in a 
cigarette with a nicotine analog? 

A. I'm not aware that any of that research 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 has been conducted. 

2 Q. As you sit here today, you have not read 

3 any such research on replacing nicotine in a 

4 cigarette with a nicotine analog at RJR? 

5 A. I'm not aware of that. 

6 Q. Now, you said that R. J. Reynolds had 

7 done nicotine analog research as a part of 

8 development of new products that are not cigarettes; 

9 is that right? 

10 A. I think what I said was as potential new 

11 business opportunities in the pharmaceutical 

12 industry. 

13 Q. All right. Does R. J. Reynolds have a 

14 pharmaceutical branch? 

15 A. No. 

16 Q. Which research and -- research group 

17 within R. J. Reynolds did this nicotine analog 

18 research? 

19 A. There is a small group of people who have 

20 spent time doing it. There has been a variety of 

21 different organizational names. I'm not certain what 

22 their current organizational name is. 

23 Q. Are they people who work in the tobacco 

24 company? 

25 A. Yes. 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. What is a tobacco company like 
R. J. Reynolds doing with pharmaceutical research? 

A, We have a lot of experience in biology, 
toxicology, chemistry, a lot of understanding of 
nicotine pharmacology and kinetics that has come out 
of our basic research, and there has been research 
and continues to be research looking at analogs of 
nicotine that may be attractive to the pharmaceutical 
industry. 

Q. Has this research been done for a 
pharmaceutical company, or has R. J. Reynolds done 
the research in-house? 

A. We have done the research in-house, and 
our -- trying to determine whether there is a market 
in the pharmaceutical industry for our knowledge . 

Q. Did you come to Reynolds from a 
pharmaceutical company or a chemical company? 

A. A chemical company. 

Q. Did you come to Reynolds as a result of a 
staff reduction at the chemical company? 

A. No, I enjoyed my job very much at the 
chemical company. I came here because I was getting 
ready to raise a family, and living in the Northeast 
was not high on my list of priorities for raising a 
family. But I had a very good job at the chemical 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
company, and I enjoyed it very much. 

Q. All right. Let's turn over to page 5 of 
Dr. Teague's document for a second. I want to ask 
you about a couple of other things. In the first 
full paragraph toward the middle Dr. Teague states as 
of 1972, quote: 

We have deliberately played down the role 
of nicotine. Hence the nonsmoker has little or no 
knowledge of what satisfactions it may offer him and 
no desire to try it, unquote. 

Were you aware, sir, before I read you 
that statement that as of 1972, RJR was playing down 
the role of nicotine in cigarettes? 

MR. McDERMOTT: Object to the form of the 

question. 

THE WITNESS: I don't agree with that at 
all. My experience has not been that we have played 
down the role of nicotine. I think we've made it 
clear that nicotine is an important part of the 
smoking process. So I don't agree with this. 

BY MR. WESTBROOK: 

Q. Do you disagree with it as of 1972? 

A. I think I said it's been my experience. 

If I didn't say it, I certainly intend to say it. 

But it's been my experience at Reynolds that we, over 
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DAVID E. TOWNSEND, Ph . D . - EX. BY MR. WESTBROOK 
the 20 years that I have been here, that we have not 
played down the role of nicotine, that nicotine is, 
in fact, important in the smoking process. A 
primary -- a wonderful example is that one of our 
competitors, in fact, tried to market a product with 
extremely low levels of nicotine, relatively high tar 
levels, extremely low levels of nicotine. 

We conducted a lot of research to try to 
develop similar products. Our competitor test 
marketed those products, and they weren't acceptable 
to the consumer. There is no question that it's 
important. 

Q. Let's talk about RJR's efforts now and 
your experience. Would you tell me since 1977 what 
efforts R. J. Reynolds has made to highlight to the 
smoker the effect of nicotine in smoke on the human 
body? 

A. To highlight to the smoker? 

MR. McDERMOTT: Object. No foundation. 

THE WITNESS: I am not aware of -- I'm 
not aware of any efforts to highlight to the smoker 
any research on nicotine effects on the body. Again, 
I'm a chemist working in product development. I 
don't know everything that's going on. 

BY MR. WESTBROOK: 
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1 Q. Let's talk about, and take the word 

2 highlight out, what efforts are you aware of in your 

3 experience of 20 years at R. J. Reynolds where 

4 R. J. Reynolds acknowledged, advertised or spoke 

5 about the effects of nicotine on the body in 

6 communicating with smokers? 

7 A. R. J. Reynolds has conducted a lot of 

8 research, particularly over the last 15 years, on 

9 nicotine. We've published most of that work in peer 

10 reviewed journals. We've presented it at technical 

11 meetings, at scientific meetings, around the world, 

12 and the science that we've conducted and the 

13 information we've learned is out there. 

Now, it's not the kind of information 

15 that the public can understand. Frankly, I don't 

16 understand it. I'm a chemist, not a biologist. 

17 Q. You anticipated my next question, sir. 

18 In communicating with the consuming public, Reynolds 

19 has certain ways that it does that, correct? 

20 MR. McDERMOTT: Object to the form of the 

21 question. No foundation. 

22 THE WITNESS: Are you talking about 

23 smokers or the public? 

24 BY MR. WESTBROOK: 

25 Q. Smokers. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
A. We communicate with smokers, in my 
opinion, through marketing. We also communicate 
through 800 toll free numbers. There is a variety of 
ways. 

Q. And tell me, sir, specifically in 
R. J. Reynolds' marketing activities since you have 
been with the company for 20 years, what efforts has 
Reynolds made to speak about, discuss or otherwise 
not downplay the effect of nicotine on the smoker's 
body? 

MR. McDERMOTT: Object. No foundation. 
Let me point out, this is an area that is covered by 
preexemption. This man is a scientist and a 
chemist. This is a bit of a waste of time. I'm not 
going to stop you from inquiring, but this is 
pointless. 

THE WITNESS: Well, I mean, the actual 
fact is, you know, I don't know all that marketing 
conveys to consumers. That's not my area. I work in 
the laboratory. You know, in a general sense, it's 
clear to me that as we market cigarettes, there is 
information provided via toll free numbers. There is 
information provided to people in the scientific 
community via scientific presentations, through 
publications and peer reviewed journals. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
There have also been a number or a 
series -- I can recall a series of -- of 
informational advertisements where the company will, 
in fact, publish a half-page or a full-page 
information article about some aspect of smoking. 

I don't know whether this issue was in 
that or not. I just don't know. 

BY MR. WESTBROOK: 

Q. Okay. I think we can agree that the vast 
majority of smokers don't go to scientific meetings 
on cigarettes, do they? 

A. I think that's fair. 

Q. Let's look at the last page of 
Dr. Teague's memo, sir, where he is outlining 
proposed research activities over the long term. And 
with respect to number 5, I wanted to ask you about 
his recommendations that RJR study the means for 
enhancing nicotine satisfaction via synergists, 
alteration of pH, or other means to minimize dose 
level and maximize desired effects. 

Do you understand what it means to 
enhance nicotine satisfaction via synergists? 

A. I understand the concept, I think. 

Q. Are there certain substances that are 
believed to act synergistically with nicotine to 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

increase the effect of a given amount of nicotine as 
picked up by the body? 

A. Again, I'm not an expert in this area, 
but I seem to recall an account actually in the 
popular press alleging that there are certain 
synergists that increase nicotine's effect; and 
whether that's true or not, I have no idea. 

Q. You've seen it in the popular press. Is 
that in connection with the tobacco litigation that 
you've read this? 

A. As I recall, I think it came out as a 
result of a document production which then ultimately 
hit the popular press. 

Q. All right. There is a reference, the 
next reference in Dr. Teague's paragraph, as to the 
alteration of pH. 

What effect does altering pH have on 
nicotine satisfaction? 

A. Well, the whole notion of pH I think is 
complicated, and I think it's really misunderstood. 

Q. All right. Do you understand it as a 
chemist? 

A. I think I do as a chemist. 

Q. Let's 

A. The biological questions wrapped around 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 it I think are not well understood by me. 

2 Q. All right. Let's back up to a basic 

3 question. Is there a neutral dividing line between 

4 acids and bases as measured by pH? 

5 A. pH, by definition -- well, pH is the 

6 defined logarithmic scale that is a measure of 

7 acidity. A neutral solution -- and pH is valid for 

8 dilute aqueous solutions only really -- a neutral 

9 solution neither acid nor base would be a pH of 7. 

10 Q. Okay. And does nicotine have a natural 

11 pH? 

12 A. Nicotine is a basic material in solution. 

13 Q . And does that mean that its pH is above 

14 or below 7? 

15 A. It would be above 7 in solution. 

16 Q. Now, how do you measure the pH of smoke 

17 in the laboratory? 

18 A. Well, pH can be measured for cigarette 

19 smoke -- it's an arbitrary laboratory measure 

20 where -- and there are different methods that have 

21 been developed to do that. In fact, at Reynolds 

22 we've had several methods over the years that have 

23 substantial differences. 

24 But, generally, one would take whole 

25 smoke into some liquid trap, just bubble whole smoke 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 through some liquid, and then after the smoking is 

2 complete, you bubble all the smoke through this 

3 liquid, and then you take that liquid and place a pH 

4 electrode in and read the number. 

5 Q. All right. So, now, do you have a number 

6 in mind of the natural pH of smoke? I know you said 

7 above 7, but do you have a number in mind? 

8 A. Well, again, this is part of the area of 

9 confusion, because pH really is valid for dilute 

10 aqueous solutions. Smoke is neither dilute nor 

11 aqueous. So while you can measure a number for pH, 

12 its strict meaning in the chemical sense in terms of 

13 hydrogen ion concentration is questionable. 

14 However, all that said, sure, you can go 

15 in the lab and do as we have done, measure smoke pH, 

16 whatever that means, who really knows, and you 

17 measure a number that's roughly 6, given the protocol 

18 that we typically use. 

19 Q. All right. If nobody knows what it 

20 means, why do you do it at Reynolds? 

21 A. That's a good question. I think this 

22 speculation by Teague of altering pH may enhance 

23 nicotine satisfaction -- I think there are a number 

24 of other researchers over the years at Reynolds who 

25 have speculated about the importance of pH -- has led 
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to us developing techniques to measure pH, to 
collecting some data on smoke pH for various 
products, trying to alter pH and see if that's 
possible, and to see what the ultimate consequences 
might be. 

And also from a very pragmatic point of 
view, our product developers have understood over 
time that through just experience, that if they are 
developing a new product, if they measure smoke pH, 
it needs to be within a fairly narrow range to be 
consumer acceptable. And if pH is on the high side 
of that range, it's probably not an acceptable 
product. 

If it's on the low side of that range, 
it's probably not an acceptable product. 

Q, Is ammonia one of the substances that 
Reynolds' scientists have studied to see the effect 
of that substance on the pH of the smoke? 

A. I think ammonia and some ammonia 
compounds can alter the pH of cigarette smoke if used 
at high concentrations, high levels. So, yeah, it's 
entirely possible, but, again, I think in terms of 
producing acceptable products, what we've found 
empirically is that if the pH is altered very much 
toward the high side of this narrow range or toward 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
the low side of that narrow range, those products are 
not acceptable. 

Q. What's the range of acceptable pH of 
cigarette smoke? 

A. There is no clearly defined range, and I 
say that because this is again something that -- 
product developers -- some product developers 
approach their tobacco blending expertise, their 
blending expertise, as an art, and they really do use 
a wealth of experience and information they've 
learned in developing products. 

So any kind of judgment about consumer 
acceptability and pH is developer dependent. In 
other words, some developers don't use pH 
measurements as any kind of useful measure. Some 
product developers do use that to judge whether their 
particular blends, the combinations of Burley, 

Turkish, flue-cured, Maryland tobaccos and the 
particular cigarette design gives them a smoke that 
might be consumer acceptable. 

So I can't give you a definite range. 

Q. Let's talk about those blenders or 
scientists who use the pH range. You said there was 
a fairly narrow range outside which the smoke is not 
acceptable. 
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What is the range to which you were 

referring? 

A. That's what I'm saying. I can't be 
quantitative. I can give you some general ideas. If 
the smoke pH for cigarettes is typically around 6, if 
the pH gets above, say, six and a half or 6.8, you 
are probably getting smoke taste problems. If you 
get below 6 or 5.8 or something in that neighborhood, 
then you're probably getting into smoke taste 
problems. 

So, again, the pH range is fairly 
narrow. But, again, it's not a quantitative measure 
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1 that. Ammonia also can react with some compounds in 

2 tobacco to form very flavorful compounds, a general 

3 class of compounds called pyrazines. 

4 So ammonia and ammonia compounds really 

5 do affect the taste, the flavor of the smoke. And 

6 used at the levels that we do in our processes, I 

7 think you find really not a significant effect on 

8 smoke pH. 

9 Q. What effect does ammonia have on the 

10 nicotine itself in the smoke? 

11 A. On nicotine itself? I'm not sure I 

12 understand your question. 

13 Q. Well, iB there something called impact 

14 that the folks at RJR refer to in connection with 

15 cigarettes, how cigarette smoke feels in the mouth? 

16 A. Sure. 

17 Q. Does ammonia affect at all the impact of 

18 cigarette smoke? 

19 A. The addition of ammonia can affect 

20 impact. An impact -- impact I'll define as sensory 

21 response in the oral cavity, throat and maybe upper 

22 respiratory tract. It's simply a sensory response. 

23 Q. Is ammonia -- 

24 A. Addition -- excuse me. Just let me make 

25 sure I'm clear. Addition of very high levels of 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

ammonia and some ammonia compounds can affect sensory 
impact. 

MR. WESTBROOK: Let's mark as next -- 

MR. McDERMOTT: It's about time for 
lunch. Are you going to be able to finish up this 
line? 

MR. WESTBROOK: Let's mark as next a 
document produced by RJR entitled Ammonia. 

(PLF . EXH. 12, Document entitled Ammonia, 
was marked for identification.) 

MR. MCDERMOTT: Is this the complete 

document? 

MR. WESTBROOK: As far as I understand 
it. I stand corrected if you've got another page 
somewhere, but that's as far as I understand. 

THE WITNESS: Okay, I've skimmed it. 

BY MR. WESTBROOK: 

Q. All right. Doctor -- 

A. Do you know who the author is? 

Q. I have the document only as it is. My 

first question to you was going to be, Doctor, do you 
know who the author of this document is? 

A. I don't know. 

Q. Before I handed you this document today, 
Doctor, had you ever seen it before? 
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A. Yeah, I've seen a portion of it. I 

actually -- I don't recall seeing the last two pages. 

Q. So the document that you saw ended on 
page 4 and didn't have pages 5 and 6 as this document 
does? 

A. As I recall. I could be wrong. That's 
what I recall. 

Q. Okay. All right. Let me direct your 
attention to page 3, where there is a discussion of 
some of the historical work on ammonia. In the 
second full paragraph under the title, it says, 
quote: 

In the early 1970s, a major R&D program 
was initiated to investigate the physical chemistry 
of tobacco and tobacco smoke in an attempt to gain a 
better understanding of the factors affecting smoke 
harshness, irritation and strength. These studies 
led to the following observations and conclusions. 

And the first one is, quote: The pH of 
cigarette smoke is important to smoke quality and can 
be used as a measure of the physiological strength of 
smoke, unquote. 

Is that a conclusion with which you 
agree, Doctor? 

A. I agree with the first part of that 
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1 number one. I don't agree with the second part. I 

2 agree that the pH of cigarette smoke is important to 

3 smoke quality. As I've said earlier, we've known 

4 that empirically. I don't agree that smoke pH can be 

5 used as a measure of physiological strength of smoke. 

6 Q. And the second conclusion is that, 

7 quote: 

8 Ammonia in smoke is one of the major 

9 pH-controlling components, unquote, and it goes on. 

10 Do you agree that ammonia in smoke is one 

11 of the major pH-controlling components? 

12 A. I don't really have a basis to make a 

13 judgment on that. I think it's reasonable that 

14 ammonia can control pH to a degree. Whether it's the 

15 major component, I don't know, because there are 

16 quite a lot of acids in cigarette smoke which also 

17 ought to have a significant effect on controlling the 

18 pH, as well as a number of other bases in addition to 

19 ammonia . 

20 So it's hard for me in this very complex 

21 mixture to pinpoint ammonia and say that is the major 

22 controlling component of pH. 

23 Q. Now, according to this document, Doctor, 

24 these conclusions are the result of a major research 

25 and development program that Reynolds conducted, 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

correct ? 

A. That's what it says, yes. 

Q. You were not involved obviously in this 
program based on your answers? 

A. No. No. 

Q. Turn over to the next page, page 4, sir, 
and I want to ask you, the first paragraph under the 
numbered paragraphs where the conclusions are 
summarized, and then it says that, quote: 

Based on the above observations, it was 
decided to investigate the use of ammoniated 
reconstituted tobacco (G7A) as a means of increasing 
the smoke pH of RJRT cigarette products, unquote. 

Have you ever heard the term G7A, sir? 

A. Sure. 

Q. And is that a correct numbering system 
for ammoniated reconstituted tobacco within RJR? 

A. Yes. 

Q. Okay. The document continues, quote: 

NFO tests indicate that smokers prefer 
products containing G7A over products containing only 
G7 (untreated reconstituted tobacco), period. Since 
the introduction in Camel Filter in 1975, G7A has 
been tested and/or introduced in 19 additional brands 
at levels slightly greater than 27 percent, unquote. 
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DAVID E. TOWNSEND, Ph . D . - EX. BY MR. WESTBROOK 

1 Is that information that G7A has been 

2 used in RJR cigarettes at levels of up to -- or 

3 levels greater than 27 percent consistent with your 

4 understanding of the blends of tobacco components 

5 that have gone into Reynolds' cigarettes? 

6 A. I think there have been -- again, 

7 depending on the particular cigarette brand style, 

8 there have been products that probably get up into 

9 the 25-to 27-percent range of reconstituted tobacco. 

10 I would say that most cigarettes are probably a bit 

11 under that. 

12 Q, All right. Now, this document says that 

13 the G7A was used, quote, as a means of increasing the 

14 smoke pH, unquote, of Reynolds' cigarettes. Is that 

15 consistent with your understanding? 

16 A. Well, I disagree with what you said. It 

17 says -- this document says, it was decided to 

18 investigate the use, not that it was used, for that 

19 purpose. 

20 Q. All right. And after it was 

21 investigated, then the G7A reconstituted tobacco was 

22 used in Reynolds' cigarettes? 

23 A. G7A was used in commercial products. I 

24 think the use of G7A doesn't significantly affect 

25 smoke pH. It does affect the taste characteristics. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 We talked about the reaction of ammonia and ammonia 

2 compounds with certain tobacco constituents in the 

3 production of pyrazines and other flavorful compounds 

4 which I think are spoken to if I remember right way 

5 back here, and there is a taste difference. No 

6 question about it. A pH difference, I don't think 

7 that's clear to me at all. 

8 Q. All right. Is it clear to you, sir, that 

9 this document says that Reynolds investigated using 

10 ammoniated reconstituted tobacco as a means of 

11 increasing pH, and then after that investigation was 

12 undertaken, the ammoniated reconstituted tobacco was, 

13 in fact, used in 19 brands of Reynolds' cigarettes? 

14 That's what this document says, isn't it? 

15 A. Yeah. Let me tell you what 1 think this 

16 document says, as well. It says that it was decided 

17 to investigate the use of ammoniated G7, 

18 reconstituted tobacco, as a means for increasing the 

19 smoke pH. I believe that to be true. 

20 But they did investigate G7A as a means 

21 of increasing smoke pH. I think there were a number 

22 of theories that if one -- that were batted about at 

23 the time in Reynolds that if one increased the smoke 

24 pH, that would be a direction to go for, quote, 

25 nicotine satisfaction or for a variety of other 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 reasons. I think there was even one speculation that 

2 smoke pH was directly correlated to sales volume, 

3 which I think is a real stretch. 

4 At any rate, I believe that that actually 

5 happened -- actually occurred. I do believe also 

6 that G7A was incorporated in commercial products and 

7 in some specific brands up to fairly high levels, in 

8 the range, as I said, from 25, even 27 percent is 

9 probably reasonable. 

10 However, I don't believe that G7A 

11 substantially affects the smoke pH. 1 believe that 

12 G7A is a more flavorful component because by 

13 virtue of the reactions between ammonia and other 

14 ammonia compounds and sugars and other aminoacids to 

15 form very flavorful compounds. 

16 Q. But you don't dispute, Doctor, that the 

17 addition of ammonia to the cigarette affects the pH? 

18 A. As I said in response to one of your 

19 earlier questions quite a while ago, I think if one 

20 adds a lot -- a large quantity of ammonia, you can 

21 get effects on pH; no question about it. 

22 Theoretically, from a chemical perspective, if you 

23 add ammonia to this very complex mixture which 

24 happens to be highly buffered, sure, you would expect 

25 to see some change in pH. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. And Reynolds discovered, did it not, that 
it got increasing physiological satisfaction among 
smokers as it increased the ammonia content? 

A. No, I don't agree with that. I think 
it's clear to me that what we've seen is increased 
acceptance and increased taste attributes from the 
use of ammonia. I don't believe that satisfaction is 
necessarily the end point. 

0. Didn't Reynolds have smoke panels that 
tested cigarettes; and as ammonia content was 
increased, the smoke panels reported increased 
physiological satisfaction? 

A. I don't recall that. I don't recall ever 
seeing that. I do believe, though, that as G7A was 
used, those products were preferred by smokers 
compared to the nonammoniated reconstituted tobacco. 

Q. With respect to this physiological 
satisfaction issue, Doctor, look at the paragraph 
just above the one we've been reading, paragraph 7 
which says, quote: 

Smoking panel results show a decrease in 
smoke irritation and harshness and an increase in 
physiological satisfaction with increasing ammonia 
content, unquote. 

Isn't that what it says? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 A. That's what it says. And this is exactly 

2 opposite to, I think, what your question is saying to 

3 me. I interpret your question as saying, 

4 R. J. Reynolds used ammonia in reconstituted sheet, 

5 so-called G7A, to increase pH and get increased 

6 satisfaction. 

7 If one increases pH by the addition of a 

8 lot of ammonia -- and that's possible to do -- and 

9 you make a significant increase, measurable increase 

10 in smoke pH, what one sees -- and we know this from 

11 empirical experience -- is that those cigarettes are 

12 judged as too irritating and too harsh, and it's 

13 probably the leading reason why those products are 

14 unacceptable. 

15 And this statement is in exact contrast 

16 to that. 

17 Q. Well, that was my question, Doctor. 

18 Didn't RJR smoking panels show an increase in 

19 physiological satisfaction with increasing ammonia 

20 content? Isn't that what your own document says? 

21 A. I'm not sure. In this summary, I'm not 

22 sure how a smoke panel -- none of the smoke panels 

23 that I'm aware of have a measure of physiological 

24 satisfaction, so I'm not sure how this was arrived 

25 at . 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 Q. Well -- 

2 A. Excuse me. Smoke panels that I've been 

3 familiar with and involved with over 20 years, we 

4 measure specific attributes, taste characteristics, 

5 physical attributes like the draw characteristics of 

6 the cigarette. We measure unlit and lit aroma. We 

7 measure puff counts or estimate burning times as 

8 perceived by the smoker, you know, a variety of 

9 things. But I've never seen a measure of 

10 physiological satisfaction. 

11 Q. It's reported in this document that 

12 that's what the smoke panel said, isn't it? 

13 A. Well, we would have to go back to the 

14 details from that specific experiment, but I'm 

15 telling you, I've never seen that in a smoke panel. 

16 Q. My question, sir, simple question: It's 

17 reported in this document that as ammonia content was 

18 increased, smoking panels reported an increase in 

19 physiological satisfaction? That's what the document 

20 says, correct? 

21 A. And the document also says in the same 

22 sentence that it also showed a decrease in smoke 

23 irritation and harshness, and I'm telling you that I 

24 think that's in the opposite direction that one would 

25 expect. If you were increasing pH by virtue of 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
adding ammonia, increasing pH should increase smoke 
irritation and increase harshness. 

Q. But you weren't involved in this major 
RfcD programs that led to these seven conclusions? 

A. No. I'm trying to interpret this 
document just as you are. 

Q. Okay. And you will agree with me that 
after the major R&D program was initiated, these 
seven conclusions were listed and among them is that 
as ammonia content was increased, there was an 
increase reported by the smoking panel of 
physiological satisfaction? That's what's reported, 
correct? 

A. That's what's said in this document, and 
I've made it clear that I've never seen a panel have 
a measure, any kind of measure, of physiological 
satisfaction. I don't know how that can be done. 

Q. Now, smoking panel results and the 
conduct of smoking panels, that's not your area of 
expertise at Reynolds, is it? 

A. No. Of course not. We have experts that 
conduct and design smoke panel tests. They also 
design particular research projects that involve 
subject smokers, and they actually conduct the 
results. We as product developers work very closely 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 with them, make sure they understand the products 

2 that we have, how they are expected to be different. 

3 Perhaps use somewhat different protocols for 

4 different types of products. 


5 


Q. 

How would you 

go back and 

find the 

raw 

6 

data 

on the 

smoke 

panel results? You 

said you 

would 

7 

like 

to see 

those 

results 

. How would 

you go back and 

8 

find 

that ? 






9 


A. 

Well, 

I think 

there is two 

attacks. 

The 


10 first is to -- there is three things necessary. The 

11 first I think is one really needs to know who wrote 

12 this. 

13 Q. How would you find that out within your 

14 company? 

15 A. Well, I'm not sure. I mean, I would 

16 probably go back since this is probably an excerpt 

17 from a larger document, I would go back and take this 

18 number in the lower right-hand corner and try to find 

19 the document pages that are on either side of that 

20 and go from there. 

21 I think it's important to find out who 

22 wrote this. I think it's also -- if you wanted to 

23 know the answer to that question, which I find 

24 intriguing myself, since I've never seen that, that 

25 would be the first place. 


A. WILLIAM ROBERTS, JR., & ASSOCIATES 


51676 0147 



147 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 



23 

24 

25 


DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 


The second place is to go to the library 
and do a search of the data base. 

And the third thing is to ask other 
people who are known to have worked in these areas at 
around the same time. 

Q. Okay. Doctor, since you find it 
intriguing, I would ask, if you are so inclined, to 
do so, and then when we next get together, we will 
take up the issue of who wrote this document and what 
the actual raw data from the panel said if that's 
acceptable. 

MR. McDERMOTT: We'll take your request 
under advisement. 

(This page contains information to be 
supplied by counsel and/or the deponent.) 

MR. WESTBROOK: It's a good time to 


break. 

THE VIDEOGRAPHER: We are going off the 
videotape record. This concludes tape number 2. The 
time is 12:25 PM. 


(A luncheon recess transpired.) 

THE VIDEOGRAPHER: Okay, this is the 
continuation of the deposition of David Townsend in 
the case of The State of Florida versus American 
Tobacco Company. This is the beginning of tape 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 number 3. The date is May 29th, 1997. The time is 

2 1:44 PM. Counsel. 

3 BY MR. WESTBROOK: 

4 Q. Dr. Townsend, as a cigarette designer 

5 with 20 years experience, do you believe that 

6 nicotine contributes to the taste of tobacco smoke? 

7 A. I believe that nicotine is really 

8 important to the overall sensory characteristics of 

9 the smoke. I don't believe nicotine per se has a 

10 taste, but it certainly is important in the overall 

11 sensation of smoking. It elicits a sensory response, 

12 particularly in the oral cavity and the throat. 

13 Q. All right. Haven't researchers at 

14 R. J. Reynolds identified the taste of nicotine as 

15 foul, something like burning rubber? 

16 A. Actually, I've seen that referred to in a 

17 document sometime ago and that goes beyond me, I'm 

18 not sure I would agree with that. 

19 Q. Have you ever tasted pure nicotine? 

20 A. No, of course not. 

21 Q. Okay. Are you aware that a dose of 

22 nicotine about the size of one drop could kill a 

23 person? 

24 A. I know pure nicotine, you know, in 

25 concentrated form like that can be toxic. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Doctor, you are aware, are you not, of a 
product that R. J. Reynolds marketed and sold called 
Premier, are you not? 

A. Yes, I'm familiar with Premier. 

Q. All right. And was premier a cigarette? 

A. Yes, it was. 

Q. Why was it a cigarette? 

A. Under the government's definition, it is 
tobacco rolled in paper. 

Q. Was Premier ever offered to consumers in 
Florida for commercial sale? 

A, No, it was in three test market 
locations, and unfortunately it failed in those test 
markets. I would have loved to have been able to 
offer it to smokers in Florida. 

Q. Oh, Nothing prohibited Reynolds from 
offering it to smokers in Florida, did it? 

A. Well, it doesn't make sense if smokers 
reject the product to go to the expense of marketing 
a product that's not going to sell. 

Q. All right. Who chose the test markets 
for Premier? 

A. Our marketing department. 

Q. All right. And they chose not to test 
market it in Florida? 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 A. What I know is that marketing chose three 

2 test marketing locations: Two in Arizona and one in 

3 St. Louis. 

4 Q. All right. And it was never test 

5 marketed, to your knowledge, in Florida, was it? 

6 MR. McDERMOTT: Asked and answered. 

7 THE WITNESS: It was never test marketed 

8 in Florida. 

9 BY MR. WESTBROOK: 

10 Q. All right. Now, is there another product 

11 that R. J. Reynolds has sold in the recent past 

12 called Eclipse? 

13 A. There is a product called Eclipse that's 

14 in test market as we speak. 

15 Q. All right. Is that also a cigarette? 

16 A. Yes. 

17 Q. All right. Has that product to date been 

18 offered to consumers in Florida? 

19 A. No. 

20 Q. Is there another product that 

21 R. J. Reynolds marketed called Winston Select? 

22 A. There is a product called Winston 

23 Select. Actually, that's a commercial product that's 

24 been on the market for some time. There is also a 

25 test market of a different Winston Select in one 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 state. 

2 Q. All right. Let's talk about the two 

3 Winston Selects so we know about which one we're 

4 talking about. 

5 How about the Winston Select that's been 

6 on the market for some time; what makes that product 

7 Select? 

6 A. Winston Select is a brand style within 

9 the Winston family that's actually nationally 

10 available. It's a conventional product, nothing 

11 unusual in its design or construction compared to 

12 other products of similar tar categories. 

13 Q. Okay. So without demeaning it, it's a 

14 regular type cigarette? 

15 A. It's a conventional product much in the 

16 same way of any other products in that same tar 

17 category. 

18 Q. All right. Now, is Reynolds also 

19 marketing a product called Winston Select which is a 

20 different type of cigarette? 

21 A. We are test marketing a product that has 

22 a number of significant design changes and that's 

23 being test marketed in Winston Select packaging as 

24 the Winston Select brand in that state. 

25 Q. All right. Is the previous product that 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

I referred to as Winston Select, does the package say 
Winston Select, also? 

A. Both products that we've been talking 
about carry the Winston Select brand name. 

Q. Do they have the same appearance to look 
at the package? 

A. There are some differences in the test 
market product. The advertising, the marketing is 
somewhat different. But the logo, the brand name, 
the package style is very similar. There are some 
specific differences in the packaging. 

Q. All right. Now, the Winston Select, that 
is, the product that is not a conventional cigarette, 
what are the general changes that Reynolds has made 
in that product? 

A. There are two major design changes: 

The first is a specially designed filter 
that contains a carbon element to remove certain 
vapor phase smoke constituents. 

The other major design change is a 
proprietary blend that reduces the overall level of 
nitrogenous compounds in cigarette smoke. 

Q. By nitrogenous, does that refer to 
nitrogen-based compounds? 

A. Nitrogen-containing compounds. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 Q. Is this second Winston Select, which has 

2 the special filter and special tobacco, is that 

3 currently available to Florida smokers? 

4 A. No, it's available only in Oklahoma as we 

5 speak. 

6 Q. Okay. Was one of the purposes of the 

7 Winston Select that's in the test market to reduce 

8 nitrosamines in smoke? 

9 A. That was one of the expected benefits. 

10 That was one of the objectives of that product, to 

11 reduce nitrosamines along with a number of other 

12 smoke constituents from a variety of classes of 

13 compounds within smoke. 

14 Q. And are you familiar with your experience 

15 at RJR that nitrosamines have been identified as 

16 carcinogens? 

17 A. I'm aware that some nitrosamines have 

18 been identified as animal carcinogens at high levels. 

19 Q. All right. And there are some 

20 nitrosamines, are there not, that are called 

21 tobacco-specific nitrosamines because they only occur 

22 in tobacco? 

23 A. There are several tobacco-specific 

24 nitrosamines that occur in tobacco only. 

25 Q. All right. To your knowledge, did 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
R. J. Reynolds ever identify and publish initially in 
the peer reviewed literature the discovery of any 
tobacco-specific or any other nitrosamines? 

A. I'm not aware that Reynolds was the first 
to publish the existence of these tobacco-specific 
nitrosamines in the peer reviewed literature; 
however, we have done extensive analysis. We've 
developed analytical methods for detecting these at 
even very low levels, and we've conducted extensive 
research on ways to reduce them. 

Q. Do you have a scientist or group of 
scientists who come to mind when you think about the 
scientists who have done most of the work in the 
outside scientific field on nitrosamines? 

A. The one scientist that comes immediately 
to mind when you mention tobacco-specific 
nitrosamines outside the industry is Dr. Dietrich 
Hoffmann, who has done quite a lot of work looking at 
nitrosamine levels in tobacco and tobacco smoke. 

He has also speculated on mechanisms of 
formation of tobacco-specific nitrosamines and also 
speculated on possible ways to reduce their levels. 

Q. All right. Where is Dr. Dietrich 
Hoffmann employed? 

A. He is currently at the American Health 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Foundation. 

Q. And where is that? 

A. That's in New York. It's actually in 
Westchester County. 

Q. Has R. J. Reynolds to your knowledge 
provided any financial support for Dr. Hoffmann's 
work on nitrosamines? 

A. No. 

Q. Has R. J. Reynolds to your knowledge 
provided any financial support for any of 
Dr. Hoffmann's research on tobacco and health? 

A. No. I'm not aware of any support for 
Dr. Hoffmann. 

Q. I noticed in some testimony that I read 
that you referred to Dr. Hoffmann and a Dr. Wynder 
quite often; is that right? 

A. That's correct. 

Q. Do you regard Drs. Hoffmann and Wynder as 
respected researchers in the field of tobacco and 
health? 

A. Dr. Hoffmann and Dr. Wynder both I regard 
as excellent scientists. They have been in the field 
and done extensive research in the area of 
cigarettes, tobacco smoke or cigarette smoke, tobacco 
constituents for many, many years. They certainly 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 are not pro smoking, pro industry. In fact, I would 

2 categorize both of them as antiindustry people. 

3 However, that said, they are good 

4 scientists. 

5 Q. All right. Can you identify for me any 

6 outside researchers who have done significant work on 

7 tobacco and health matters who you would identify as 

8 pro tobacco? 

9 A. That's a difficult question. I'm not 

10 sure -- I'm not sure I could answer -- I mean, I 

11 would just be guessing. I'm not aware of any outside 

12 researcher that is clearly pro tobacco. I think 

13 there are many researchers who try to keep open 

14 mind -- an open mind in their research even though 

15 they may have specific biases against the industry. 

16 Dr. Hoffmann and Dr. Wynder are two of 

17 those. 

18 Q. Now, when you say they have specific 

19 biases against the industry, what do you mean they 

20 have a bias against the industry? 

21 A. I know Dr. Hoffmann, and we've had many 

22 scientific discussions, and it's clear to me that 

23 Dr. Hoffmann would like to see people not smoke. 

24 In spite of that, he continues, I think, 

25 by and large to do his best and to be a good 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
scientist. 

Q. All right. Don't you believe that 
whatever views Dr. Hoffmann has on why people 
shouldn't smoke are the result of his scientific 
work? 

A. Well, Dr. Hoffmann can draw whatever 
views he -- he wants to on why people smoke. I can't 
speculate on why he has come to that conclusion. 

Q. All right. But you described his view 
and Dr. Wynder's view as a bias. Why do you regard 
it as a bias when they think people shouldn't smoke 
after they have done the research that they have 
done? Why is that a bias? 

A. Well, I think they have their own 
personal opinions as most everyone does about whether 
or not people should be allowed to smoke or people 
should smoke. 

Clearly there are some people who believe 
that cigarette smoking is -- is legal and is a 
practice that's open for personal choice. There are 
other people who believe that people absolutely 
shouldn't smoke and that cigarette smoking should be 
banned in this country. 

Their personal opinions about that, 
however, I think are theirs and theirs only based on 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 whatever information or decisions that's gotten them 

2 to that point, to that decision. 

3 The thing I'm interested in is in spite 

4 of that, regardless of which side you're on, whether 

5 you are in favor or against smoking, can you still be 

6 a good scientist and be objective in the scientific 

7 work that you do. That's the important thing. 

8 Q. All right. All right. Let's take them 

9 one at a time. Has Dr. Wynder published a lot of 

10 articles on smoking and health matters over the 

11 years? 

12 A. Dr. Hoffmann has published extensively on 

13 smoking and health issues. Again, as we talked about 

14 a few minutes ago, I think one of his focuses has 

15 been tobacco-specific nitrosamines. 

16 Q. How about Dr. Wynder; has Dr. Wynder 

17 published a lot of articles on smoking and health 

18 matters? 

19 A. Dr. Wynder published articles, quite a 

20 few articles, on smoking and health issues, but I 

21 think in recent years, however, he hasn't published 

22 as much. 

23 Q. All right. Do the work of Drs. Wynder 

24 and Hoffman go back over the decades into the '60s, 

25 for instance, on smoking and health? 
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1 A. I think their work goes back into the 

2 early to mid '50s. 

3 Q. Now, you said, I think, that you know 

4 Dr. Hoffmann; is that right? 

5 A. Yes. Dr. Hoffmann and I have had 

6 numerous scientific discussions and have been at 

7 various meetings. 

8 0. Did you serve on a panel convened by the 

9 National Cancer Institute to look into the FTC method 

10 of measuring tar and nicotine in cigarettes? 

11 A. I was at that meeting, and let me make it 

12 clear what my role was. The NCI was asked by the 

13 Federal Trade Commission to convene this panel of, 

14 quote, experts to address several questions, 

15 The panel included, I think, eight or ten 

16 members who were asked to come to conclusions on 

17 those several specific questions. 

18 The NCI also invited expert participants 

19 who were not officially panel members. So I was an 

20 invited expert participant and presented information 

21 to that panel, also entered or engaged in some 

22 discussion and debate of the issues over the course 

23 of a couple of days, but in the end was not -- by not 

24 being an official panel member was not allowed to 

25 participate in drawing conclusions. 
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Q. Dr. Townsend, did representatives of the 
tobacco industry attempt to keep Dr. Hoffmann off 
that NCI panel? 

A. This is -- the short answer is, yes, 
there was a, I think, in my opinion, an entirely 
misguided attempt by one individual to try to keep 
Dr. Hoffmann off that panel. 

Q. Dr. Townsend, in the 20 years that you've 
been designing cigarettes, you're aware, are you not, 
that the surgeon general has come out with a number 
of reports concluding that smoking causes various 
diseases? 

A. I'm aware of that. 

Q • All right. And there have been other 

public health bodies and other scientific 
organizations that have come out with estimates of 
how many people, how many thousands of people, 
smoking cigarettes has killed per year; you are 
familiar with those numbers, are you not? 

A. I have seen quite a variety of numbers 
along those lines. 

Q. All right. And the numbers range into 
the hundreds of thousands of people killed per year 
by cigarette smoking; you are familiar with that, are 
you not? 
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A. Well, again, I've seen a variety of 
estimates. I can't recall any specific numbers, but 
I've seen a variety of estimates. 

Q. And if those estimates are accurate or 
approximately so, is it true that you have been 
working on the design of a product that has been 
found to kill thousands of people a year? 

A. I think most people, including the 
surgeon -- the various surgeon generals and probably 
most smokers in this country, have decided that 
cigarette smoking causes some diseases, including 
lung cancer. They've decided that without classical 
and complete scientific basis. 

Cigarette smoking may cause those 
diseases, but I think scientifically it's not clear 
that cigarette smoking per se does. I think what is 
clear is that cigarette smoking is a risk factor for 
a number of diseases like lung cancer. 

Cigarette smokers as a group tend to have 
higher incidence of lung cancer and certain other 
diseases, and whether cigarettes themselves per se 
cause lung cancer is still not scientifically known. 
It may be the case. 

Q. Is it fair to say, Dr. Townsend, that 
your view is not shared by any public health 
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authority in this country? 

A. Well, that's quite a broad sweeping 
statement. ’I would probably speculate that it's 
probably not shared by people in the public health 
community, but whether it's everybody in the public 
health community, I have no idea. 

Q. Can you identify for me any public health 
official or any public health group or any public 
health panel that has concluded, as you just said on 
behalf of R. J. Reynolds, that it's not proven 
scientifically that cigarette smoking causes disease? 

A. Identify a public health official? 

Q. Or group or body that says that. 

A. No, I really can't. I'm not terribly 
well plugged into the public health community. In 
fact, not at all. So, you know, again, to answer the 
earlier question, I'm not sure where everybody stands 
on the issue. 

Q. Let's talk a little bit about the FTC, 
the tar and nicotine ratings. 

Was the panel whose proceeding you 
attended but I understand you did not sit on the 
panel, was that group looking into whether the FTC 
method accurately measured tar and nicotine 
consumption by a smoker? 
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1 A. We could go back to the proceedings of 

2 that meeting and look specifically at the three -- I 

3 think the three major questions that were given to 

4 that panel. And so I can just paraphrase, I think, 

5 from my recollection. 

6 But the first question was are there -- 

7 does -- does the current FTC method need to be 

8 altered or modified to better reflect what smokers 

9 actually receive when they smoke cigarettes. Now, 

10 that's a paraphrase. And, again, 1 think to be 

11 specific, we need to go back to the proceedings. 

12 Q. All right. Do you agree, Doctor, as 

13 someone who is knowledgeable in the cigarette design 

14 field, that the FTC method of testing tar and 

15 nicotine does not reflect what any smoker necessarily 

16 is going to receive by way of tar and nicotine from a 

17 cigarette? 

18 A. The FTC tar and nicotine measurement does 

19 not accurately reflect what any individual smoker 

20 receives from a cigarette. There is tremendous 

21 variability among smokers in the way they puff 

22 cigarettes, the way they smoke cigarettes. There is 

23 also a tremendous variability within each smoker in 

24 the way they smoke cigarettes from the first puff to 

25 the last puff, from cigarette to cigarette, from the 
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first part of the day to the last part of the day. 

The variability among smokers and even within smokers 
is exceedingly high. 

The FTC test method, however, was never 
intended to represent what any individual or even 
what the overall group of smokers actually gets. It 
was intended to represent or to provide comparative 
information so that smokers can make choices in the 
marketplace about the relative tar yields of 
cigarettes so that they could, in fact, make informed 
choices. 

Q. Is it true. Doctor, that because of 
smoking habits and such things as smoking 
compensation that a smoker smoking a cigarette with a 
lower tar and nicotine rating on the FTC rating scale 
can actually be taking in more tar and nicotine than 
someone smoking what appears to be a higher tar and 
nicotine cigarette? 

A. I don't believe that. I think based on 
all the work that we've done and the smoking behavior 
research that I've seen, as well as replications of 
human smoking behavior, it's clear to me a number of 
things: 

First, compensation can and does occur. 
However, compensation doesn't generally occur to a 
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complete or 100 percent. That is, if I'm switched to 
a lower tar product, I may compensate and take bigger 
puffs or take puffs more often, but I don't do so to 
the extent that I get the same tar and the same 
nicotine yield as if I was still smoking the higher 
tar product. So it can and does occur, but it's not 
100 percent complete compensation. 

The other thing is even if compensation 
occurs, the relative yields of tar and nicotine from 
cigarettes stay pretty much the same; that is, the 
entire spectrum of choices shift up or down depending 
on whatever laboratory measure or whatever puffing 
conditions you take. 

And so the relative ranking is maintained 
regardless of puffing conditions. So to put that 
into practical terms, let's say the unlikely 
circumstance that I'm able to smoke a cigarette in 
exactly the same way from puff to puff, that doesn't 
happen, but let's assume I can, and we can measure 
that puffing behavior, we can estimate what I receive 
under that puffing behavior with that particular 
product. 

Now, if I'm switched to a lower tar 
product and puffing exactly the same way. I'll get 
more than the FTC rating would predict, but it's 
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1 still substantially lower than the higher tar 

2 product. 

3 Q. All right. But that assumes that you're 

4 puffing the same way, doesn't it? 

5 A. Yes. 

6 Q. But if part of compensation is that you 

7 puff more frequently or inhale more deeply, then your 

8 statement won't be accurate, will it? 

9 A. That's absolutely correct. And if you 

10 even compensate 50 percent, you're still getting less 

11 than at the higher, in general. 

12 Q. All right. Can you tell me, Doctor, if 

13 you have in mind any report in the peer reviewed 

14 scientific or medical literature that R. J. Reynolds 

15 has published on this issue of compensation showing 

16 what you say the study shows? 

17 A. Let me refer to three. And I'm not an 

18 expert in human smoking behavior or in compensation, 

19 but obviously I've done a fair amount of reading in 

20 it because it's important to cigarette design. 

21 The first article actually surveyed the 

22 body of literature on smoking behavior and 

23 compensation -- 

24 Q. Okay. 

25 A. -- accumulated all the published 
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1 information from a variety of sources and found that 

2 there were probably, as I recall, roughly eight 

3 different experiments trying to estimate 

4 compensation. The RJR author summarized that 

5 information, tried to accumulate the body of 

6 information into an overall summary, and the overall 

7 summary was exactly as I said: Compensation can and 

8 does occur, and it's far from complete, 

9 Q. Let me just stop you a second. Was that 

10 RJR original research, or was it RJR review of 

11 someone else's research? 

12 A. It was two of our scientists reviewing 

13 the public literature, reviewing the scientific 

14 literature, and accumulating all that into one 

15 overall critical review of the scientific 

16 information. 

17 Q. Are you familiar -- 

18 A. So that particular -- to be specific, 

19 that particular publication was not new RJR research. 

20 Q. Okay. So let's put that one aside. What 

21 I want to focus on is new RJR research. 

22 A. Well, I don't want to put it aside 

23 because -- 

24 q. i just did. 

25 A. But I don't want to. 
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MR. McDERMOTT: Well, let him complete 
his answer. He said there were three articles he 
wanted to refer to. That's the first one. 

THE WITNESS: I don't want to put the 
first one aside because it is the first time that 
somebody has taken the time to sit down and 
critically review the information that's in the 
literature. That process is important for the 
scientific -- for science to move forward. And it's 
not a trivial matter to do, so I don't want to put it 
aside. 

BY MR. WESTBROOK: 

Q. Okay. Let's go to your second one, and 
we'll come back to that one. 

A. All right. The second publication is -- 
that I'm familiar with is an experiment to try to 
estimate intake with normal smokers by measuring 
cotinine and other nicotine metabolites in urine for 
smokers who smoke their normal products, their usual 
brands across the tar range. 

In other words, we have a group of 
smokers smoking higher tar products, a group of 
smokers smoking lights, a group of smokers smoking 
ultra lights, and these are all their usual brands, 
and then finally a group of smokers smoking the lower 
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products, the one milligram, two milligram products. 

Those are their normal products, and then 
they follow a particular protocol, collect urine, and 
we measure an extensive battery of nicotine 
metabolites in their urine to try to estimate intake. 

Q. Okay. And who at RJR did that work? 

A. Dr. Gary Byrd is the primary author on 

that. 

Q. All right. And was Dr. Byrd's article 
reviewed in the various layers of review including by 
the lawyers before it was submitted for publication? 

A. Yes, it was. 

Q. And was the conclusion of the article 
consistent with your view, that is, that compensation 
occurs, but it doesn't occur sufficiently to skew the 
relative rankings of the cigarettes? 

A. The results of that first study surprised 

me . 

Q. And what were the results? 

A. The results showed a very strong 
correlation with FTC yields. So if one plots the FTC 
tar number with expected tar intake based on the 
metabolite analyses, there was not only a very strong 
correlation, but almost a perfect correlation with 
the FTC yields. 
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I found that surprising because we know 
that smokers compensate, and Dr. Byrd's results 
suggest that there is very little, if any, 
compensation going on, because the correlation was 
too good, actually. Now, that study was a limited 
study with, I believe, 33 smokers. I was surprised 
at the results. I think a number of scientists at 
Reynolds were surprised, and so then that leads us to 
the third publication. 

Q. Okay. Let me just stop you for a 
second. Am I correct to summarize it, Dr. Byrd's 
first study concluded that there was no compensation, 
contrary to what you and others had expected and read 
from previous studies? 

A. I think at best, Byrd's study would show 
that there is marginal or minimal compensation. I, 
based on our own internal human smoking behavior 
research, as well as that conducted by some of our 
competitors that they've published, as well as that 
conducted by people outside the industry, all of that 
body of information together was inconsistent with 
Dr. Byrd's initial data. 

Obviously, with 33 subjects, that's not a 
big data set. This is a very difficult experiment to 
do, as well, to try to ensure compliance to such a 
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1 tedious and invasive protocol, a protocol that really 

2 overtakes a person's normal daily behaviors. So 

3 obviously then that led us to do another experiment. 

4 Q. All right. And what was the next 

5 experiment? 

6 A. The next experiment included a refinement 

7 to the protocol of the 33-smoker study and increased 

8 the sample size to 100 smokers and tried to get 

9 better representation across all four tar level 

10 categories. Very difficult to find smokers in the 

11 one-to two-milligram category. There are not many of 

12 those smokers around. 

13 But we tried to get a more balanced 

14 representation for the purposes of this experiment. 

15 Q. Okay. And what was -- was that also 

16 under Dr, Byrd's auspices? 

17 A. Yes. 

18 Q. And what was the conclusion when he went 

19 at it a second time? 

20 A. With the 100 smokers and with the 

21 hopefully refined protocol, Dr. Byrd found 

22 statistically significant differences in intake 

23 across the FTC tar range; however, the differences 

24 were not large. And so if anything, his 100-smoker 

25 study is on the far side of the bulk of the 
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1 literature, ae we talked about a minute ago, from his 

2 33-smoker study. 

3 So now we have the bulk of the literature 

4 that's pretty much in the middle between no 

5 compensation and full compensation. We have Byrd's 

6 first study that came out closer to no compensation. 

7 We have his second study that came out closer to full 

8 compensation, although there were still statistically 

9 significant differences in both cases. 

10 What's the truth? I'm not sure. I still 

11 stand by what I said a few minutes ago, and that is, 

12 compensation can and does occur. I don't know to 

13 what degree it occurs. I think these are very 

14 difficult experiments to conduct. I think the one 

15 thing that Dr. Byrd has made an advance in is 

16 developing analytical methodology for quantitating a 

17 more extensive list of nicotine metabolites in 

18 urine. That clearly is a scientific advance which 

19 didn't exist before. 

20 And the answers from this -- from all 

21 three of these pieces I think tell me this is a very 

22 difficult experiment -- a very difficult experiment 

23 to conduct. The answers probably depend on how you 

24 conduct that experiment, the protocols, how many 

25 smokers, the distribution of those smokers. And I 
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1 think more work is needed, frankly. 

2 Q. All right. Is it accurate to say that 

3 the results of Dr, Byrd's two studies are 

4 inconsistent with each other? 

5 A. That's fair to say. I think, again, 

6 there are differences in the protocol, in the number 

7 of subjects. The two answers from the two Byrd 

8 studies are different. They fall on either side of 

9 the bulk of the scientific literature today. 

10 And, again, I don't know what the answer 

11 is other than this is a very difficult experiment to 

12 do. It probably depends -- the answer depends on how 

13 you do the experiment and I think, as I said before, 

14 more work is needed. 

15 Q. Has R. J. Reynolds done other smoker 

16 compensation studies that have not been published? 

17 A. Well, sure. We've done smoking dynamics 

18 or puffing behavior studies that haven't been 

19 published, where we actually measure puff volumes, 

20 puff frequencies for actual human subjects. 

21 Q. Now, those studies are not proprietary in 

22 any way, are they? 

23 A. Well, actually, there is some 

24 proprietary, I think, nature about some of it. Some 

25 of it is probably not proprietary, but I think -- I 
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1 think a portion of it is, yes. 

2 Q. All right. Scientists sometimes when 

3 they deal with a proprietary product or a brand name 

4 will publish an article without specifically 

5 identifying the product tested by name, correct? 

6 A. Right. 

7 Q. Is there any reason why R. J. Reynolds 

8 hasn't published its puffing studies with the 

9 proprietary information redacted? 

10 A. I think some of the information that we 

11 have on puffing dynamics could be published. There 

12 is no question about it. I don't think it's terribly 

13 different from what's already in the literature. I 

14 do think that a portion of what we have seen is 

15 proprietary because it deals with cigarette design 

16 and how it -- how certain -- particularly physical 

17 aspects of cigarettes, like pressure drop, may affect 

18 draw characteristics. 

19 Q. Doctor, where are Dr. Byrd's two studies 

20 published? 

21 A. The first one is published -- the second 

22 one actually is in press right now as we speak. I 

23 think he is planning to present it at a scientific 

24 conference in the next month or two. 

25 The first one, I can't remember the title 
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1 of the journal. It's the Journal of 

2 Psvchopharmacoloqy , I believe, but I'm not absolutely 

3 certain of that. 

4 Q. Doctor, in the 20 years that you have 

5 been designing cigarettes for R. J. Reynolds, is it 

6 true that the tar and nicotine levels of your leading 

7 brand, Winston, have not changed significantly? 

8 A. The full flavor style of the parent 

9 Winston brand -- I'm sorry, let me start over. 

10 The full flavor or the higher tar Winston 

11 product from the Winston brand family has really not 

12 changed significantly. I would say -- and I'm going 

13 way back in my head, and so this is just a guess at 

14 this point -- I would say the differences are 

15 between -- over that time period range from 17 to 18 

16 milligrams per cigarette down to maybe 15 or 14 

17 milligrams per cigarette. 

18 So there has only been a several 

19 milligram swing over the years. 

20 Q. All right. 

21 A. The difference that has occurred is that 

22 the market has shifted to lower tar products, and the 

23 lights category, those products under 15 and the 

24 leading products in the lights category are about 10 

25 milligrams per cigarette, those products have become 
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the biggest sellers in the U. S. The lights category 
is now the biggest segment of the market. 

Q. And as you recall. Doctor, Winston at one 
time was down to the 14, 15 tar range? 

A. I think there was a time when Winston was 
down around 15, maybe as low as 14. 

Q. All right. And is it now back up around 
the 18 range? 

A. No, I think it's 16, 17. 

Q. Let's mark as next the Federal Trade 
Commission 1995 report on tar, nicotine and carbon 
monoxide of the smoke of 1107 cigarettes. 

A. The smoke of what? 

Q. 1107 varieties of domestic cigarettes. 

(PLF. EXH. 13, Federal Trade Commission 
report entitled Tar, Nicotine, and 
Carbon Monoxide of the Smoke of 1107 
Varieties of Domestic Cigarettes dated 
1995, was marked for identification.) 
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Q. Doctor, for the record, I've copied the 
pages that deal with Winston and Salem. 

A. Okay. 

Q. If you would, Doctor, take a look at it, 
and if you would direct your attention first to the 

A. WILLIAM ROBERTS, JR,, & ASSOCIATES 


pm 


T yy T 


51676 0177 



177 


DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 Winston values. 

2 A. Okay. 

3 Q. I wanted to ask you, first of all, what 

4 does king size mean in terms of length for a Winston? 

5 A. That's generally an 85-or an 

6 84-millimeter product in length. 

7 Q. Okay. All right. So with respect to the 

8 Winston king size as recorded by the Federal Trade -- 

9 reported to the Federal Trade Commission in 1995, 

10 what was the tar rating for Winston? 

11 A. Well, Winston King Filter SP, which 

12 stands for soft pack, is the leading Winston brand 

13 style. 

14 Q. Okay. What is that? 

15 A. The tar is at 17, nicotine 1.4 and CO at 

16 14 all in milligrams per cigarette. 

17 Q. What is the Winston King Hard Pack? 

18 A. The Winston King Size Filter Hard Pack is 

19 at 18 milligrams, 1.3 nicotine, and 17 carbon 

20 monoxide. The Winston King Filter Hard Pack is 

21 actually a pretty small seller. 

22 Q, Okay. So we have the soft pack at 17 

23 milligrams of tar and the hard pack at 18 milligrams 

24 of tar; is that right? 

25 A. Right. 
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Q. All right. Are there actually different 
cigarettes that go in the hard pack and soft pack? 

A. Not substantially, no. One of the 
things -- one of the things that is different between 
a soft pack and a hard pack is that the length 
dimension is a millimeter or two different. And so 
generally, the design is slightly different, a 
slightly different filter, but -- but the differences 
are minimal. 

Q. All right. Now, the Winstons that you 
said went down to 14 or 15 at one time, were those 
the Winston King either hard pack or soft pack? 

A. Soft pack. 

Q. Soft pack. And now the soft pack is back 
up to 17? 

A. Right. 

Q. Did you design it to go back up to 17 in 
recent years? 

A. No, there hasn't been an intentional 
design to bring it up, as I recall. I think there 
were -- there was a time when -- the cutoff for a 
lights product is generally accepted to be about 15 
milligrams. We already have a Winston Lights product 
that is right around 10 milligrams, and we didn't 
want the full flavored version to become classified 
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1 ae 1ights. 

2 We want to give smokers the range of 

3 products in each category, so we need to make sure 

4 that the full flavor is, in fact, full flavor and is 

5 above 15. So that's -- but, you know, again, I'm not 

6 aware of an intentional change to increase tar for 

7 any purpose at all. 

8 Q. Well, Winston King was at 14 or 15, and 

9 now it's at 17 or 18. What did Reynolds do to 

10 increase the tar 20 percent? 

11 A. We're always making changes to the 

12 products, paper changes, filter changes, going to 

13 different filter suppliers. Because tobacco is an 

14 agricultural product and is hardly ever the same from 

15 year to year, we're making some small blend changes 

16 all the time to -- to keep up with this variable 

17 agricultural crop. 

18 So I think there has been -- there is 

19 always a number of changes to Winston. It's entirely 

20 possible to go back and look at specific design 

21 specifications for each product back through time. 

22 We can go back and look specifically at all the 

23 changes that have occurred over whatever time period 

24 you're interested in. 

25 0. But R. J. Reynolds intentionally raised 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
the tar in Winston to bring it above 15 after it 
dropped below 15, didn't it? 

A. Well, I think what I said was that we 
didn't want full flavor product to drop into the -- 
into the lights category. And so keeping it above 15 
is important. We have to report these numbers to the 
FTC. Any claims about full flavor, lights or ultra 
lights have to be consistent with -- excuse me, with 
these categories -- with these ratings categories, 
and, you know, there are always small changes going 
on. 

Q. Is a 20-percent change in tar level 
considered to be a small change at Reynolds? 

A. Products will vary from year to year by a 
milligram or two very easily without just a whole lot 
of design change. That's the nature of the -- the 
nature of the product. What we've got to do is make 
sure that we are accurately advertising the correct 
levels under the FTC protocol and that's what we did. 

Q. And your business has been cigarette 
design for 20 years. , Does that include the blend of 
the tobaccos that goes into cigarettes? 

A. Yeah. Most of my personal attention has 
been on physical characteristics of cigarettes, 
cigarette paper, filtration, filters, air dilution, 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
you know, those types of design parameters. Tobacco 
blending is not one of my main strengths. I have 
learned some, particularly over the last five or six 
years, about tobacco blending, but I'm certainly not 
an expert in tobacco blending. 

Q. Did you learn about tobacco blending in 
preparation for your appearances in court in cases 
involving Reynolds? 

A. No, I don't think that's fair at all. 

I've learned most of what I know about tobacco 
blending because it's my responsibility to get new 
products on the market. 

Q. All right. From what you know about 
tobacco blending then, how does Reynolds raise the 
tar of Winston 20 percent over the course of a couple 
of years? 

A. By 20 percent, you know, I don't want 
this mischaracterized because by 20 percent, we are 
still talking about only a couple of milligrams, two 
or three milligrams. That's not a lot when you are 
dealing with a variable product like tobacco. 

There are changes in the tobacco raw 
materials. There are changes in papers and filters 
that occur naturally. For example, years ago, a 
number of years ago, we went from flax cigarette 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
papers to wood pulp cigarette papers, a change that 
does make a slight difference in the overall puff 
count and consequently in the overall yields. 

So this is an extremely variable group of 
materials that we're putting together into a product 
and trying to ensure that we're reporting to the FTC 
plus or minus about a half a milligram. But it 
varies. 

Q. Does Reynolds report on Winston packs the 
tar and nicotine figures for the blend that's going 
out in the pack? 

A. You mean for the cigarette that's going 
out in the pack? 

Q. Yes. 

A. Reynolds reports as required by FTC tar 
and nicotine numbers in advertising, not on the 
packs. 

Q. Let's talk about Salem. Over the years 
1977 when you came with Reynolds until the present, 
have the Salem tar and nicotine figures changed much? 

A. Well, you'll have to tell me specifically 
what brand style you are talking about. 

Q. Let's look at Salem King Soft Pack 
because we talked about Winston King soft pack. 

A. Right. I don't think there has been much 
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1 of a change at all in Salem King Size Soft Pack. 

2 Q. By the way, where is the Salem that you 

3 smoke on this chart, Doctor? 

4 A. I smoke Salem King -- where is it? I 

5 smoke Salem King Filters Soft Pack Ultra Light. Do 

6 you see that? It's right before Salem Gold. Salem 

7 King Size Filter Soft Pack Ultra Light. 

8 Q. Okay. So you smoke a five milligram tar 

9 .4 milligram nicotine cigarette? 

10 A. That's correct. 

11 Q. Is there a tar-to-nicotine ratio that 

12 Reynolds tries to keep its cigarettes observing? 

13 A. No. 

14 Q. Does nicotine fluctuate independently of 

15 tar in cigarettes? 

16 A. No. 

17 Q. Does nicotine follow reductions in tar on 

18 a linear basis? 

19 A. As we make changes to the cigarette 

20 design to reduce tar, nicotine pretty much 

21 proportionately is reduced in the same way. It's not 

22 exactly, so it's not exactly the same ratio, because 

23 many of the tools that we use like filtration and air 

24 dilution, particularly, have slightly different 

25 efficiencies for tar and nicotine removal. 
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1 So the ratio is pretty much the same, and 

2 if one looks historically at the tar reductions, the 

3 nicotine reductions pretty much follow the same 

4 trend. It's just not exactly the same because the 

5 design tools have slightly different effects on tar 

6 versus nicotine. 

7 MR. McDERMOTT: Time for a break? 

8 (Off-the-record conference.) 

9 THE COURT REPORTER: We will now go off 

10 the record. The time is approximately 3:32 [sic]. 

11 (A recess transpired, and Mr. Weber left 

12 the deposition.) 

13 THE VIDEOGRAPHER: Okay, previously off 

14 the record at 2;32. We are now back on the videotape 

15 record at 2:42. Counsel. 

16 MR. WESTBROOK: Just so that the record 

17 is clear, the reporter announced we were off the 

18 record, I think, at 3:32 and actually it was 2:32 and 

19 everybody agrees that that is the proper correction. 

20 BY MR. WESTBROOK: 

21 Q. Doctor, let me ask you about Dr. Wynder 

22 and R. J. Reynolds' support or nonsupport of his 

23 work. Has R. J. Reynolds to your knowledge ever 

24 supported the research work of Dr. Wynder on smoking 

25 and health? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. I'm not aware of such support. 

Q. All right. You mentioned that 
Drs. Wynder and Hoffmann are connected with a group 
called the American Health Foundation; is that right? 

A. That's correct. 

Q. To your knowledge, is that a nonprofit 
organization? 

A. I don't know whether it's a nonprofit 
organization or not. I do know that they accept 
contract research. 

Q. How large. Doctor, is your Research 
Department at Reynolds? 

A. Presently, there is about 450 employees 
in R&D. That's a ballpark number. 

Q. And how large a research budget do you 

have ? 

A. Our total R&D budget presently is about 
62 or 63 million. 

Q. Do you play a role in preparing the 
research budget for your division each year? 

A. I'm responsible for the budget for my 
research group every year. 

Q. Doctor, are you aware that in 1990, 

R. J. Reynolds told an elementary school principal, I 
believe, that the tobacco industry had spent $162 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
million over the years to support research on 
tobacco? 

A. I don't recall that number. 

MR. WESTBROOK: Let's mark as next a 
January lith, 1990 document on the letterhead of 
R. J. Reynolds from the manager of public information 
at R. J. Reynolds, Mrs. Jo Spach, S-P-A-C-H, to the 
principal of the Willow Ridge School. 

MR. McDERMOTT: I would note for the 
record that is -- the Willow Ridge School is in 
Amherst, New York, not Florida, and I question its 
relevance; but if you wish to employ your time in 
this way, you may. 

(PLF. EXH. 14, Letter from Mrs. Jo F. 
Spach, Manager, Public Information, 
Public Relations Department, to 
Principal, Willow Ridge School, dated 
1/11/92, was marked for identification.) 

THE WITNESS: Okay, I've scanned it. 

BY MR. WESTBROOK: 

Q. All right. First of all, Doctor, do you 
know who Mrs. Jo Spach is at Reynolds? 

A. I've heard the name, but I don't know 

her. 

Q. All right. When you heard the name, did 
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1 you connect her with public information or public 

2 relations? 

3 A. No. 

4 Q. Did you connect her at all with Reynolds? 

5 A. No, I really didn't, but I think I've 

6 heard the name. 

7 Q. All right. Now, you have no reason to 

8 doubt that this document was written by Reynolds to a 

9 principal at a school in Amherst, New York, do you? 

10 A. I have no reason to doubt that. 

11 Q. All right. I would like to direct you 

12 first to the bottom of the first page where after 

13 describing Reynolds' research efforts and support for 

14 research, the Reynolds spokesman says, quote: 

15 Despite all the research going on, the 

16 simple and unfortunate fact is that scientists do not 

17 know the cause or causes of the chronic diseases 

18 reported to be associated with smoking, unquote. 

19 Do you see that sentence, sir? 

20 A. I see that sentence. 

21 Q. All right. What scientists is she 

22 referring to, all scientists? 

23 MR. MCDERMOTT: I object to the form of 

24 the question. No foundation. 

25 BY MR. WESTBROOK: 
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1 Q. You may answer. 

2 A. Well, I don't know. X mean, I'm not an 

3 expert in this area. My superficial understanding is 

4 that science, toxicology and biology, do not 

5 understand mechanisms for chronic diseases such as 

6 cancer. I think they are getting closer. As they 

7 get into genetics, genetic susceptibility, a variety 

8 of issues, science is moving forward. 

9 But my understanding is that science 

10 doesn't understand the mechanisms of cancer. Now, I 

11 don't know exactly what Ms. Spach was referring to. 

12 Q. All right. Certainly there are many 

13 scientists in this country who believe they know the 

14 cause or causes of the chronic diseases reported to 

15 be associated with smoking, aren't there? 

16 A. Well -- 

17 MR. MCDERMOTT: Objection. No 

18 foundation. You may answer. 

19 THE WITNESS: As I testified to one of 

20 your earlier questions, I think it's clear to me that 

21 many people in this country, probably most people in 

22 this country, have concluded that cigarette smoking 

23 causes cancer in spite of the fact that the 

24 scientific basis for that conclusion is still 

25 lacking. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
BY MR. WESTBROOK: 

Q. Most scientists in this country who have 
studied the issue have concluded that cigarette 
smoking causes cancer; isn't that true? 

A. My answer includes probably most 
scientists. However, most scientists are not experts 
in the area of causation. 

Q. But the Reynolds representative told this 
school principal in 1990 that scientists do not know 
the cause or causes of the chronic diseases. Don't 
you regard that to be somewhat misleading when there 
are so many scientists in this country who say they 
do know the cause? 

MR. MCDERMOTT: Object to the form of the 
question. The document speaks for itself, and this 
witness has nothing to do with this document. 

THE WITNESS: Again, I think -- I want to 
make it clear that I'm not an expert in this area. I 
view this as somewhat of a semantics problem between 
your answer -- between your question and my answer. 

The fact that a large number of people in 
this country, which probably includes many 
scientists, have concluded without scientific basis 
that cigarette smoking causes cancer is their 
conclusion. The fact is, in my opinion, is that 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
science itself, the science of biology and 
toxicology, has not unraveled the mechanisms of 
cancer causation. 

I think they are getting close to it in 
the work -- and they are headed in the right 
directions in the genetics work, the genetic 
susceptibility, but science has not unraveled the 
causes . 

BY MR. WESTBROOK: 

Q. Is it your testimony, sir, that 
scientists have concluded that Bmoking causes cancer 
without scientific basis? 

A. I think many scientists have concluded 
that. Probably the majority of people in this 
country have concluded that. The surgeon generals 
have concluded that without scientific mechanisms and 
details of the causation, without really 
understanding what it is that causes cancer. 

As I said, I think they are getting 
closer today. Science is moving closer to the 
answers. 

Q. On a scale of one to ten, with ten being 
conclusively proven, where do you think we are along 
the scale of proving that smoking causes lung cancer? 

A. Again, this is not my area of expertise. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
I'll try to tell you exactly what I believe about 
this . 

It's clear to me from epidemiology that 
cigarette smoking is related to a number of 
diseases. For example, lung cancer. What is not 
clear is that there is scientific proof that 
cigarette smoking in itself causes those diseases. 
There are a number of associated risk factors along 
with cigarette smoking. 

Cigarette smokers as a group do tend to 
have a higher incidence of certain diseases. No 
question about it. And cigarette smoking may cause 
cancer, but the scientific evidence is not complete. 

Q. All right. Well, how far along the scale 

from one to ten does the epidemiology get us in your 
view to prove that smoking causes cancer? 

A. I'm not an epidemiologist. I can give 
you my layman's view of what epidemiology is. 

Q. Well, I wasn't asking you for that, sir. 

I was asking you -- you talked about there being 
epidemiological evidence that smoking is associated 
with cancer. 

On a scale of one to ten, with ten being 
conclusively proven, how far along does the 
epidemiology move us? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. That's what I'm trying to answer. 

Q. Go ahead, sir. 

A. Epidemiology in my opinion -- and again 
this is a layman's opinion -- is a screening tool for 
chronic diseases, is nothing more or better than a 
screening tool to unravel possible causes. Once 
those possible causes or risk factors are identified, 
then detailed mechanistic research is needed to 
demonstrate that those risk factors, in fact, cause 
those diseases. 

So epidemiology is a very important area 
of science that does identify risk factors that may 
potentially be causes. Epidemiology can identify 
acute causes, perhaps, for acute diseases; but when 
it gets to chronic diseases, I think it's clear that 
there are -- that it's really -- provides direction 
for science in unraveling causation. 

Now, again, with all that said and done, 
you know, understand that epidemiology, causation, 
medical research is not my area. 

Q. All right. Let me see if I can get an 
impression from you at least as to where we are on 
proving that smoking causes cancer. Are we down 
toward zero or one, we really don't know, or are we 
getting close to ten, it's been proven, in your view 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 after all these years of research? Where do we sit 

2 here in 1997? 

3 A. I don't know that I can put it on a 

4 scale. As I said, I think science is getting very 

5 close to understanding some chronic diseases like 

6 cancer. The genetic involvement, the genetic basis 

7 for certain diseases, genetic changes, genetic 

8 susceptibility, that science is moving in rapid 

9 fashion. 

10 We may be close to determining what 

11 causes cancer and whether cigarettes are, in fact, a 

12 cause. But I don't know that I can sit here today 

13 and say it's on the scale at this point, 

14 Q. Okay. Let's assume that tomorrow an 

15 article comes out in the New England Journal of 

16 Medicine that's irrefutable in your view that 

17 cigarette smoking causes cancer. Would you continue 

18 to work at a cigarette company designing cigarettes? 

19 A. If there is clear proof that cigarette 

20 smoking causes cancer and how that happens is known 

21 as a result of that research, then what that would do 

22 is point me and other researchers in Reynolds and in 

23 the rest of the industry clearly in directions that 

24 can fix the problem. 

25 I've spent most of my professional life 
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1 at Reynolds understanding cigarette performance and 

2 cigarette design in an attempt to substantially 

3 reduce chemistry and biology in an effort to reduce 

4 the potential risks of cigarettes. If we know that 

5 cigarette smoking, in fact, causes cancer, the 

6 mechanism is known, and we know how it does that, 

7 then we know what to fix. 

8 One of the problems we've had, one of the 

9 problems I've had and my company has had is trying to 

10 hit a moving target of suspicions of what may be why 

11 cigarette smoking is a risk. 

12 Q. Okay. Let's talk about that a second. 

13 You say your company has been trying to hit a moving 

14 target, and I've seen some testimony where you've 

15 talked about you read or your company reads in the 

16 literature that there is a substance in cigarettes 

17 which is thought to be carcinogenic, and you work on 

18 that substance, and then you move on to another 

19 substance. 

20 Is it your testimony, sir, that 

21 scientists have identified various carcinogens or 

22 suspected carcinogens in cigarette smoke and then 

23 Reynolds works on it and then the scientists say, 

24 well, that's not the problem? 

25 A. I see how you can get that from the 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

testimony. I think that's an oversimplification. 
Because if you look at the various constituents that 
have been thought to be a problem -- for example, the 
list of constituents that are on the surgeon 
general's list of problem compounds in smoke, or the 
list of IARC, the International Agency for Research 
Cancer, if you look at those extensive lists, we have 
addressed each one of the allegations about the 
specific constituents, and we've gone in and tried to 
identify whether or not those constituents are 
present in smoke. 

We've tried to quantitate their levels, 
and we've tried to reduce or eliminate those 
compounds. No question about it. But if the 
scientific community then moves on and says, wait a 
minute, there is not enough benzo[a]pyrene, for 
example, to account for the mouse skin painting 
results, and we don't think that is the problem, 
Reynolds hasn't walked away from it never to think 
about it again. 

An example, and I think a very good 
example, is the Winston Select product that you 
referred to earlier, where that's an attempt to come 
back and employ all the design techniques that we can 
and still maintain consumer acceptance we think and 
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1 reduce as many of the constituents that have been 

2 pointed to as potential problems in one product. 

3 And so the tobacco-specific nitrosamines 

4 was one of the reduction goals, along with carbonyls, 

5 along with nitric oxide and a variety of others. 

6 So if I understand what you were asking, 

7 we haven't just addressed one constituent and then 

8 somebody in the scientific community says, oh, we 

9 don't think that's the problem, so we just move on 

10 never to look back, never to continue that kind of 

11 research. 

12 Q. Because that's not true, sir, is it? The 

13 scientific community hasn't identified 

14 benzo[a]pyrene, for instance, and then Reynolds 

15 worked on it, and then the scientific community said, 

16 oh, we were wrong; that didn't happen, did it? 

17 A. I'm not sure I understand your question. 

18 Q. Well, the scientific community has not 

19 moved away from benzo[a]pyrene as being a dangerous 

20 substance in cigarette smoke ever since it was 

21 identified in cigarette smoke up until this day; 

22 isn't that true? 

23 A. Let me try to answer that question by 

24 giving my perspective of the bigger picture. I think 

25 toxicologists and medical researchers in days gone by 
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1 looked at the problem of cigarette smoking as the 

2 silver bullet theory. There is something in 

3 cigarette smoke that is causing the problem, causing 

4 this association with diseases, 

5 And, you know, and so they looked at it 

6 as a silver bullet. If you remove this one thing or 

7 this one class of compounds, we would probably be all 

8 right, wouldn't we? And then as toxicology has 

9 developed, I think people have understood that in 

10 very complex mixtures, like cigarette smoke, and many 

11 other complex mixtures, the silver bullet approach 

12 probably doesn't make a whole lot of sense because 

13 what really matters is the combination of many 

14 constituents often present at low levels, and that 

15 combination, in fact, in that complex mixture may be 

16 important. 

17 So I think toxicology has evolved. So 

18 back in the '50s, certainly, everybody seemed focused 

19 on the silver bullet approach. Today, and for a 

20 number of years, because toxicology and medical 

21 research has evolved, I think that research as well 

22 as research at Reynolds has focused on reducing a 

23 broad range of many constituents. There is no silver 

24 bullet. 

25 Q. All right. And now let me see if I can 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
restate my question and see if we understand each 
other. 

It has never happened, has it, that 
scientists identified benzo[a]pyrene years ago as a 
dangerous substance in cigarettes and then 
subsequently said it wasn't a problem? That's never 
happened, has it? 

A. What scientists did in the early '50s was 
said, we think benzo[a]pyrene could be or is the 
problem, depending on who you talked to. At some 
point a few years later, scientists then said, wait a 
minute. We now know how much benzo[a]pyrene is 
present in cigarette smoke, and it's insufficient to 
account for the mouse skin painting results. 

Therefore, there must be something else 
going on, like phenols as promoters acting 
synergistically with benzo[a]pyrene that may account 
for the mouse skin tumorigenicity. 

Then in the end, they concluded, well, 
gee, that's still not sufficient and there is 
probably other things, so they moved on to other 
things. But, no, to your point, scientists then 
didn't just throw benzo[a]pyrene away as a viable or 
a constituent of concern. That constituent still 
remains on the surgeon general's list as one of 
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DAVID E. TOWNSEND , Ph.D. - EX. BY MR. WESTBROOK 

concern, it remains on the IARC list as one of 
concern, and it remains on the Reynolds' list as 
well. 

Q. And you said that scientists identified 
these substances. Reynolds' scientists never 
identified these substances first, did they? 

A. I'm not sure that's fair. We did, in 
fact, identify a number of polycyclic aromatic 
hydrocarbons in smoke. Whether we were the first, we 
were certainly right in there near the first. 

Q. Which ones? 

A. Well, there is a list of them. I can't 
recall which ones came first and which ones came 
after. Benzo[a]pyrene, however, because it's of the 
polycyclic aromatic hydrocarbons, is present in the 
largest concentrations. That was one of the first 
that we identified in smoke and quantitated in smoke. 

Q. All right. One of the first that you 
identified in smoke. What are you talking about, 
benzo[a] pyrene? 

A. Benzo[a]pyrene. 

Q. You're not saying Reynolds identified 
benzo[a]pyrene first as a toxic constituent of smoke, 
are you? 

A. That's not what I said. 
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Q. All right. I want to understand that. 

A. Yeah, that's not what I said. 

Q. All right. Can you name for me one 
polycyclic aromatic hydrocarbon that Reynolds 
identified and published first in the peer reviewed 
scientific literature? Just give me one. 

A. Well, I can't off the top of my head. I 
think we have to go back and look at the records and 
have to go back and look at the detailed research 
studies. 

Reynolds has identified and quantitated a 
large list of polycyclic aromatic hydrocarbons. They 
have presented a lot of that research, and they have 
published a lot of that research and even presented 
it at the American Chemical Society meetings. So -- 
but 1 can't tell you as we sit here today without us 
going back and looking at detailed research records 
exactly when various compounds were identified and 
quantitated and whether, in fact, they were the first 
recordings of such identification. 

Q. Now, is it your view, sir, from what I 
understand you having said before, that epidemiologic 
investigation does not prove that smoking causes 
cancer? Is that your view? 

A. That definitely is my view. I believe 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
epidemiology is a valuable area of science that 
points directions for additional work. 

Q. All right. 

MR. WESTBROOK: Let's mark as next an 
article from the February 7th, 1959 edition of the 
British Medical Journal by Dr. Ernst Wynder. 

(PLF. EXH. 15, Article from the British 
Medical Journal dated 2/7/59 entitled 
"Laboratory Contributions to the 
Tobacco-Cancer Problem" by Ernst L. 
Wynder, M.D., was marked for 
identification.) 

BY MR. WESTBROOK: 

Q. And, Doctor, you are free to look at 
whatever you want, but I'm going to ask you about the 
introductory section where he reviews the types of 
research that can be done and specifically about the 
role of epidemiology. 

A. Okay. I've skimmed the introduction 
section. 

Q. Okay. And let me ask you the question. 

If you need to look at more, you certainly can. But 
my question really concerns the introduction rather 
than this particular study. 

Is it true that in 1959 Dr. Wynder, who I 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
think you described as an excellent scientist, said 
there, quote: 

The importance of laboratory work is not 
to prove that smoking is a cause of cancer in man, 
period. Such proof can only come from human 
epidemiological investigation, unquote? 

Did he say that, sir? 

A. Well, that's what he said here. 

Q. Is this the same Ernst Wynder who you 
know to be one of the leading tobacco researchers at 
least in this country? 

A. Well, this is the same Ernst Wynder that 
I said I regarded as a good scientist, no question. 

Q. All right. And Dr. Wynder said that the 
proof that smoking causes cancer can only come from 
human epidemiological investigation; isn't that 
right? 

A. That's what he said here, yes. 

Q. And you disagree with Dr. Wynder? 

A. Again, I'm not an expert in 
epidemiology. My superficial understanding of 
epidemiology is that in a retrospective study, in 
other words, if we conduct a retrospective study and 
that in effect determines or can determine what 
factors may be associated, then that points the way 
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1 for additional research. For example, the genetics 

2 research that's going on now is very exciting and 

3 ways to look at how cigarette smoking may cause 

4 cancer is making great advances. 

5 But the retrospective epidemiology 

6 doesn't, in my mind, to my limited understanding, 

7 define proof or define causation. A 30-year 

8 prospective study, if it's done right, may. I don't 

9 know. And maybe that's what he is referring here to. 

10 Q. All right. And Dr. Wynder, according to 

11 this article, said almost 40 years ago that 

12 epidemiology is the way to find the proof whether 

13 smoking causes cancer or not; that's what he said? 

14 A. But again, I don't know exactly what he 

15 is referring to. is he talking about a highly 

16 controlled 30-year prospective study? Is he 

17 referring to the existing retrospective studies that 

18 existed as of 1959? I don't understand that. 

19 And also, he didn't have the benefit of 

20 our present state of knowledge about genetics 

21 research. 

22 Q. Has R. J. Reynolds ever conducted an 

23 epidemiological study to investigate the connection 

24 between smoking and cancer? 

25 A. We have some people at Reynolds who are 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
very knowledgeable and quite knowledgeable on 
epidemiology. I'm not aware that we've ever 
conducted epidemiological research, however. 

Q. Has R. J. Reynolds ever supported 
Dr. Wynder or any other epidemiologists in conducting 
an epidemiological study on the relationship between 
smoking and lung cancer? 

MR. McDERMOTT: Objection. No 

foundation. 

THE WITNESS: I don't know. 

BY MR. WESTBROOK: 

Q. Have you ever seen the results in the RJR 
technical library or anywhere else floating around 
the company of any epidemiological study that 
Reynolds supported on smoking and health? 

A. Or any epidemiological research? 

Q. Yes. 

A. I have never seen such results conducted 
by Reynolds. 

Q. Doctor, don't you think that a company 
that is selling billions of cigarettes a year for 
decades and decades has an obligation to support 
studies like epidemiological studies on smoking and 
health matters? 

MR. McDERMOTT: Objection. No foundation 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
and assuming facts not in evidence. 

THE WITNESS: Reynolds has supported a 
lot of outside research, medical research, university 
research. It's not clear to me that supporting 
epidemiological research is necessarily the best way 
to go. A lot of epidemiology exists. 

Nobody doubts that cigarette smoking is a 
risk factor. No question about it. It's unclear to 
me, again, superficially, as a layman, that 
conducting a lot of additional epidemiological 
research is necessarily the best way to advance the 
ball. 


However, university research, medical 
research may be. And I know Reynolds has put a lot 
of money into that. 

BY MR. WESTBROOK: 

Q. How much money has Reynolds put into 

that? 

A. Quantitatively, I don't know. It's a 

lot. 


Q. According to this 1990 R. J. Reynolds 
letter that we looked at, which is exhibit 14, as of 
1990, Reynolds was telling a school principal that 
the entire tobacco industry had given over 
$162 million to research over the years. Did I 
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1 summarize that accurately? 

2 A. It says over the years, the tobacco 

3 industry has given in excess of 162 million to 

4 independent research on the controversy surrounding 

5 smoking. 

6 Q. All right. And that's the same tobacco 

7 industry that in just that one year, 1990, spent 

8 almost $4 billion to advertise; isn't that right? 

9 A. I don't know what the advertising budget 

10 was for the industry in 1990. 

11 Q. Let's look at the advertising budgets as 

12 the industry reported it to the government for a 

13 minute. 

14 MR. WESTBROOK; Let's mark as next the 

15 1994 report of the tobacco industry to the Federal 

16 Trade Commission. 

17 (PLF. EXH. 16, Document entitled Federal 

18 Trade Commission Report to Congress for 

19 1994, was marked for identification.) 

20 BY MR. WESTBROOK; 

21 Q. And, Doctor, to assist your review, I'm 

22 going to reference page 18, which is the report for 

23 the year -- contains the report for the year 1990 on 

24 the industry's advertising budget. 

25 A. Page 18? 
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1 Q. Yes, sir. Upper left-hand corner for 

2 1990. 

3 A. Sorry. I'm just trying to get a quick 

4 sense of what this document is. 

5 Q. Doctor, take all the time you need, sir. 

6 MR. McDERMOTT: His need for time is in 

7 preface to my objection to this line of questioning, 

8 which is no foundation. This witness is being 

9 offered for his expertise in cigarette design and 

10 chemistry, not advertising or government reports or 

11 anything of this sort. 

12 THE WITNESS: Okay, I've just quickly 

13 scanned it, and I'm on page 18. 

14 BY MR. WESTBROOK: 

15 Q. All right. Do you see, sir, in the upper 

16 left-hand corner the listing for 1990 for domestic 

17 cigarette advertising and promotional expenditures? 

18 A. I see at the top of the page, domestic 

19 cigarette advertising and promotional expenditures 

20 for years 1990 to 1993. 

21 Q. All right. And then in the left-hand 

22 column at the top, the year 1990 is listed? 

23 A. That's correct. 

24 Q. And at the bottom the total for 1990 is 

25 $3.9 billion? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

A. That's correct. 

Q. All right. So in one year, 1990, the 
same tobacco industry whom Reynolds told a principal 
had spent 162 million over the years in research had 
spent 3.9 billion in that year alone on advertising; 
is that correct? 

MR. McDERMOTT: Object to the form of the 
question. No foundation. 

BY MR. WESTBROOK: 

Q. Is that correct, sir? 

A. That's what the table shows. 

Q. All right. And is it apparent to you, 
sir, that the amount the industry is spending on 
advertising dwarfs the amount that it spends on 
research? 

MR. McDERMOTT: Object to the form of the 
question. No foundation. 

THE WITNESS: If I accept these numbers 
as true, the advertising expenditure estimate in this 
document, of course, is far larger than $162 million 
as indicated by the other document. 

BY MR. WESTBROOK: 

Q. All right. 

A. The other document does go on to say that 
this value of 162 million is more than all the 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
voluntary health associations combined. 

Q. And where do you think the voluntary 
health associations have to go to get their money? 

A. I have no idea. 

Q. Well, the American Health Foundation, 

which is a health association, doesn't get any money 
from Reynolds, does it? 

MR. McDERMOTT: Object. No foundation. 

THE WITNESS: I'm not aware of research 
contracts that have been granted to the American 
Health Foundation by Reynolds. I don't know. 

BY MR. WESTBROOK: 

Q. Doctor, let's mark as next the RJR fourth 
quarter annual report for -- dated January 1997. 

I'll mark that as the next exhibit in order. 

(PLF. EXH. 17, RJR Nabisco Fourth Quarter 
Report dated 1/28/97, was marked for 
identification.) 

BY MR. WESTBROOK: 

Q. Doctor, I think you said before you are a 
Reynolds' shareholder, correct? 

A. I have some Reynolds' stock. 

Q. All right. And as a shareholder, you get 
the annual reports and quarterly reports from the 
company? 
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A. Yes, I do. 

Q. Have you seen this particular quarterly 

report from Reynolds dated January 28th, 1997? 

A. Yes, I received it. 

Q. Okay. Turn over to the last page, sir, 
which reports the results for the three months ended 
December 31st -- excuse me, the 12 months ended 
December 31st, 1996, the next to the last column. 

A. All right. 

Q. All right. And do you see under net 
income that the company reported that in 1996 it 
earned $1.76 billion? 

A. Where do you see that? 

Q. Is that 1.7 -- do you see under net 
income three lines up from the bottom? 

MR. McDERMOTT: That's per share. 

THE WITNESS: That is per share. 

BY MR. WESTBROOK: 

Q. Oh, it's $1.76 per share? 

A. Per share. 

Q. Can you tell me where the net income is, 

sir? Is that 580 million? 

A. I would believe that's right. I'm no 
finance expert. 

Q. Can you recollect for me, sir, what the 
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1 research budget was for your group in 1996? 

2 A. The total R&D budget in 1996 was 

3 approximately 66 or 67 million. 

4 Q. And how much of that budget went to 

5 tobacco and health research? 

6 A. I can't give you a specific number. Some 

7 of that money did go to tobacco and health-related 

8 research; however, funding of additional smoking and 

9 health research, for example, comes from other parts 


10 

of the 

company budget as well, not just from the R&D 

11 

budget 

■ 


12 


Q- 

Okay. Do you have in mind a number which 

13 

would , 

be RJR's total contribution to the tobacco 

14 

health 

research in 1996? 

15 


A. 

No, I don't. 

16 


Q. 

Do you have an estimate? 

17 


A. 

No. 

18 


Q. 

Do you know how much of your budget of 

19 

$66 million 

went to tobacco health and research? 

20 


A. 

Of R&D's budget? 

2 1 


Q- 

Yes . 

22 


A. 

No, I really don't. 

23 


Q. 

Do you play any role in deciding how much 

24 

of the 

R&D 

budget goes to tobacco and health 

25 

research? 
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A, A minor role. Mostly in helping decide 
which projects to fund, some projects to fund, some 
not to fund. Again, it's separate from a lot of the 
contracts or the grants that are given to academic 
and medical research. A lot of the medical research 
or smoking and health-related research in the R&D 
budget is, in fact, focused on specific projects, 
specific questions about smoking and health. 

0. Do you have a feeling whether the R&D 
budget devoted as much as 10 percent of its budget to 
smoking and health research? 

A. Again, I can't -- I can't estimate what 
fraction of that budget was smoking and health 
related. It also depends in large part on how you 
define smoking and health research. 

Q. Am I correct that you have sat in on 
meetings where it's been decided what programs the 
R&D budget should go to fund? 

A. The group of us, the R&D executive group, 
in fact, reviews projects. We recommend the 
formation of new projects. We recommend the 
discontinuing -- the discontinuation of some 
projects. We provide technical review of a variety 
of projects and help decide how best to use -- to use 
our limited resources. 
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Q. Now, who was in the R&D executive group? 

A. Well, the vice president of R&D, of 
course, leads that group. 

Q. Who is that? 

A. That's Dr. Gary Burger. 

Q. Okay. Who else? 

A. Oh, you want the full list? 

Q. Unless it's 50 people long. 

A. It includes the R&D directors and that 
includes Dr. Debethisy, Dr. Suber, Mr. Willard, and 
Ms. Wheeler, Mr. Phillips, Mr. Tinsley and myself. I 
believe that's a complete list. 

Q. All right. What do you call the document 
which directs how the R&D budget is to be spent each 
year? 

A. There is not one document per se. We're 
responsible for effectively using our limited 
resources for the company. And in the course of 
that, we will sit down and look at existing projects, 
review those independently. Some of them we will 
review together as a group collectively as a group of 
projects. There is not one structure, not one 
document that clearly outlines it. 

This is an iterative process that we 
conduct. We start out at budgeting time, lay our 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

best estimates; and as the year goes on, we 
continually refine those estimates and make changes 
as we need to. So I can't point you to one specific 
document. There is not one specific hard-and-fast 
protocol of how we do it. 

Q. What types of documents are these 
decisions memorialized in? 

A. Well, some of the information is in R&D 
memoranda. Some of it is in project report -- status 
reports. Some of it is just in tabular data or 
graphic representation of various aspects of budget 
and project management that are not necessarily 
formal memoranda. So it's just a variety of things. 

Q. Does the R&D Department prepare a year 
end report on how the department Bpent its money in 
the previous year? 

A. We have a complete budget at end of year, 
and we can define how money is spent in the previous 
year. 

Q. And what do you call that document? 

A. The R&D budget. 

Q. Does that budget look forward to the next 
year as well as reviewing the previous year? 

A. We have a separate budget for each year, 
of course. And we develop -- while one year is going 
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on, toward the end of that year, we will develop a 
proposed budget for the following year. And, again, 
it's a changing budget, a changing document. 

Q. Well, I understand that a budget would be 
developed for the coming year, but is there a 
document that memorializes how the money actually had 
been spent in the previous year such as a summary or 
recap? 

A. That's what I'm saying. At the end of 
the year, there is a budget breakdown that lists our 
entire actual expenses. 

Q. A final budget as to how the money was 
really spent? 

A. That's correct. 

Q. Okay. And that's done for each year? 

A. Yes. 

Q. You are the director of product 
development. What is Dr. Debethisy's role? 

A. He is in charge of biochemical and 
biobehavioral research. 

Q. Okay. Did you say Dr. Suber? 

A. Yes. 

Q. What is Dr. Suber in charge of? 

A. He is in charge of health and regulatory 
sciences, primarily a group of toxicologists. 
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Q. How about Mr. Willard? 

A. Process engineering. 

Q. What is process engineering? 

A. Developing and modifying processes. 
Q. Processes for the manufacturing of 
cigarettes? 


A. For cigarettes, for tobacco, primary 
processing, cigarette manufacture, packaging, a 
variety of things. 

Q. Does that include the development and the 
processing of reconstituted tobacco? 

A. Modifications to that process or 
development of new processes. The current process is 
the responsibility of the Operations Department. 

Q. Let me ask you about reconstituted 
tobacco for a minute. Is it correct that 
reconstituted tobacco is a process by which your 
company takes material that it previously couldn't 
use in a cigarette and combines it into a form to 
where it can then be used in a cigarette? 

A. That's close. 

Q. I'm doing well then. 

A. What the reconstituted process was 

originally developed for was because we had pieces of 
tobacco that were too small to make good cigarette 
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rods. They were too small to go through the 
cigarette maker. They were waste material. The 
reconstituted process was developed to take those 
small pieces, prepare a sheet, which is then cut into 
larger pieces that could be effectively used in 
cigarette manufacture. 

Q. So Reynolds found a way to use the waste 
material then in cigarettes? 

A. The waste material meaning pieces that 
are too small from the stemming operation, so it not 
necessarily is considered waste tobacco per se but 
the pieces are just too small. It may be pieces of 
lamina, good leaf material. Also it allows the use 
of stem. It allows the use of very small pieces of 
tobacco which we sometimes call tobacco dust. 

Q. All right. Before the reconstituted 
tobacco process was put into use, is it correct that 
the ingredients of reconstituted tobacco were all 
thrown out? 

A. By and large that's true, yes. 

Q. So the reconstituted tobacco process 
really was an economical way to use material that 
otherwise would have been discarded? 

A. No question about it. The driving force 
for the development of reconstituted tobacco 
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initially was economics. 

Q. Okay. Am I correct in a general way that 
reconstituted tobacco is made and in one of the steps 
the nicotine is removed from the mixture during 
processing? 

A. Well, a group of water solubles are 
removed, and nicotine is in that as a water soluble. 

Q. All right. And then at some point, is 
nicotine put back onto the reconstituted tobacco 
sheet ? 

A. That's correct. it's put back onto the 
pulp sheet that's formed, and the resulting pulp 
sheet with the extract reapplied, with the water 
soluble material reapplied, then becomes the 
reconstituted tobacco. 

Q. Is the same nicotine that's taken out of 
a batch early in the process put back onto the sheet 
later on? 

A. We have a -- we have a closed system, and 
so what comes out goes back on. Now, it may not -- 
it depends on how microscopic you want to look at it. 
If you take one little section of tobacco sheet and 
say, does that specific nicotine come from that 
specific fiber of tobacco, the answer is probably no, 
because the overall process, of course, averages out 
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everything. But what goes in comes out. 

Q. So going into the process will be pieces 
and stems of various types of tobacco that would have 
varying nicotine contents, I assume? 

A. That's right. The small pieces of 
tobacco lamina would generally have somewhat higher 
nicotine levels than stems. Stems typically have low 
nicotine levels. So the in-feed materials do have 
different nicotine levels. 

Q. And what is the design characteristic of 
the nicotine that's sprayed back on the reconstituted 
sheet ? 

A. I don't understand what you mean design 
characteristic. 

Q. Well, is there a percentage or weight of 
nicotine that is sprayed on per square foot of sheet? 

A. No. What comes out, what is extracted is 
reapplied, and that will vary depending on the 
in-feed materials. I think the other thing that 
happens is in the course of processing, extracting 
the water solubles from the tobacco materials, making 
the paper sheet, reapplying those water solubles, in 
that process, there is nicotine and other water 
solubles lost. 

So there is a slight reduction in total 
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1 nicotine because of manufacturing losses. But ... 

2 0. What I'm trying to understand, is there a 

3 design characteristic for the amount of nicotine that 

4 you want to have on that sheet that comes out? 

5 A. No. There is a design characteristic for 

6 the types of materials that we can make good 

7 reconstituted sheets. For example, stems, the use of 

8 stems, because of the long fiber size, gives fairly 

9 good sheet properties and a fairly strong sheet that 

10 we can then handle and cut to the right size fairly 

11 well. 

12 So there are a portion of stems, tobacco 

13 dust and maybe small pieces from the stemmery that 

14 are the right types of proportion to make good 

15 reconstituted sheets. But to your specific question, 

16 is there a design application rate for reapplying, 

17 the answer is no. 

18 Q. All right. Is there a feed rate for the 

19 liquid to be sprayed onto the sheet? 

20 A. Well, the reapplying the water solubles, 

21 of course, requires doing it right. You've got to 

22 monitor the spray rates. You've got to have the 

23 right kind of nozzles and everything to make it all 

24 work out right because you don't want to wind up 

25 short and have reconstituted pulp sheets and you've 
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used up all the extract and have none to apply to 
it. 

And the other thing is you don't want to 
run over, either. You don't want to have the 
application rate lower so that you wind up with 
excess water solubles. You want to reapply the water 
solubles at the same rate that the paper sheet, the 
pulp sheet, is moving through the process to make 
everything work out right. 

Q. Can the application rate of the nicotine 
and the other solubles be varied? 

A. Oh, of course. 

Q. And that's an area that Mr. Willard would 
know much more about, I assume? 

A. Mr. Willard is responsible for process 
engineering. He knows a lot about reconstituted 
tobacco. 

Q. All right. Now, how about Ms. Wheeler; 
what's her area of expertise? 

A. She is responsible for a variety of 
things, including R&D planning, R&D facilities, and 
support services. For example, the library, computer 
support -- the computer support group and the 
physical plant. 

Q. All right. How about Mr. Phillips, what 
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is his responsibility? 

A. He is responsible for Eclipse product 
development. 

Q . And how about -- is it Mr. Tealey? 

A. Tinsley. 

Q. Can't read my writing. What is 
Mr. Tinsley responsible for? 

A. He is -- he is responsible for existing 
brands support, R&D support, and existing brands 
product development. 

Q. And among that group, when y'all get 
together, you somehow or other divide up the R&D pie; 
is that a layman's way of saying it? 

A. I think that's fair. 

Q. All right. Do you also as a group make 
applications to management to increase or decrease 
your R&D budget for the following year? 

A. We make a variety of arguments to 
management, not only to Dr. Burger as head of R&D, 
but also to the executive committee downtown. We 
make arguments to make sure they have the benefit of 
our thoughts about how R&D can best help the company 
and the kinds of research that we need to be 
providing for the company. 

In some cases, those recommendations are 
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1 accepted, and sometimes they are not, so I think just 

2 like any department in any industry, we have to make 

3 rational, reasonable arguments for the types of R&D 

4 efforts that we think make sense. 

5 Q. Let's just look back at the last couple 

6 of years. Has your R&D budget increased 

7 significantly over the last couple of years? 

8 A. Our R&D budget has been reduced 

9 significantly over the last number of years. 

10 Q. All right. When did the reduction in the 

11 R&D budget begin? 

12 A. Well, it's hard for me to say exactly. 

13 R. J. Reynolds' sales and share of the market has 

14 been declining, and consequently, all departments in 

15 R. J. Reynolds have been cutting back, and our budget 

16 has been cutting back pretty gradually over a number 

17 of years. I would say, if I had to pick a time when 

18 it started reducing, when the company reduced the 

19 budget seriously was probably beginning in '91, '92, 

20 that period, and it's been a gradual reduction 

21 since. 

22 Our R&D budget is directly tied to our 

23 share of the market and our earnings. 

24 Q. Is it your understanding, sir, that your 

25 R&D budget has been reduced by the same percentage as 
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1 the advertising budget? 

2 A. I don't know how the relative reduction 

3 percents compare. I haven't done that analysis. 

4 Q . Do you see figures that show the RJR 

5 advertising budget for the year? 

6 A. I've seen them before. I can't say that 

7 I routinely see them. 

8 Q- I assume you don't have the exact numbers 

9 in mind, but is it a fair assessment that the 

10 advertising budget within RJR for tobacco products is 

11 very much larger than your R&D budget? 

12 A. Well, it's hard for me to quantitate very 

13 much larger. My estimate -- and again, this is off 

14 the top of the head -- my estimate is that it's 

15 larger. The marketing budget has suffered major 

16 cuts, major reductions, but I can't quantitate very 

17 much larger. You know, it may be two or three times 

18 larger or four times larger than our R&D budget as 

19 opposed to 100 times larger. But I can't give you a 

20 quantitative estimate. 

21 MR. MCDERMOTT: Is this a good time to 

22 take a short break? 

23 MR. WESTBROOK: Sure. 

24 THE VIDEOGRAPHER: Okay. This concludes 

25 tape 3. The time is 3:36 PM. 
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(A recess transpired.) 

THE VIDEOGRAPHER: This is the continuing 
deposition of David Townsend in the case of The State 
of Florida versus the American Tobacco Company, This 
is the beginning of tape number 4. The date is May 
the 29th, 1997. The time is 3:48 PM. Counsel. 

BY MR. WESTBROOK: 

Q. Dr. Townsend, we spoke a little bit 
earlier about nitrosamines. When were nitrosamines 
first identified by Dr. Hoffmann who you talked about 
or others as a dangerous component of cigarette 
smoke? 

A. Tobacco-specific nitrosamines, I believe, 
were identified in the mid -- mid '70s or 
thereabouts. As -- they were identified as tobacco 
constituents at that time. 

Q. And how about the nontobacco-specific 
nitrosamines? 

A. Some of the nontobacco-specific 
nitrosamines were identified somewhat earlier, I 
believe. 

Q. In the 1960s? 

A. Back in the '60s, yes, sir. 

Q. And as I understand what you said 
earlier, Reynolds has developed a Winston Select 
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which uses a tobacco type which reduces the 
nitrosamines in tobacco smoke; is that right? 

A. It uses a proprietary blend that does 
effect some reduction in some of the tobacco-specific 
nitrosamines. 

Q. And when was that product with that 
special blend first available commercially? 

A. We launched it in the Oklahoma test 
market -- it's hard for me to remember exactly when 
-- in the neighborhood of two years, two and a half 
years ago. 

Q. Prior to the launching in that one market 
of the Winston Selects with reduced nitrosamines, had 
R. J. Reynolds marketed any brand of cigarettes that 
had reduced nitrosamines? 

A. We've done a lot of research on ways to 
reduce tobacco-specific nitrosamines, and until the 
Winston Select, I don't believe we've effected -- 
been able to effect a significant reduction. We do 
know a lot more about the formation of 
tobacco-specific nitrosamines, and we're researching 
ways to effect a bigger reduction at this point. 

Q. Now, the way you're marketing this 
Winston Select with reduced nitrosamines, do you 
communicate that fact at all to the consuming smoking 
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A. We have not communicated that to the 
consumers in Oklahoma. We have communicated that to 
the scientific community in the form of publications 
and presentations at scientific meetings and at 
presentations to, for example, the special committee 
formed by Health Canada. So there have been a 
variety of disclosures to the scientific community, 
not to the consumer. 

Q. All right. So if I'm a consumer in 
Oklahoma, and I see a package at the 7-Eleven that 
says Winston Select, why should I want to try it? 

A. Well, there are other benefits to that 
product, as well. One, because of the very special 
carbon filter, we're able to retain good taste 
characteristics and reduce a lot of the harshness and 
irritation from cigarette smoke. So it is a very 
mild product with reduced irritation. 

Those are benefits that the consumer can 
very easily perceive. 

Q. All right. Do you advertise Winston 
Selects as a healthier cigarette? 

A. We don't advertise it as a healthier 
cigarette in spite of the fact that it does have 
reduced chemistry. We don't know, and there is 
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1 really frankly no way to prove, whether it's safer 

2 than other cigarettes or not so that there is a 

3 difference in biological end points. 

4 Q. Do you accept it as true that some 

5 smokers are concerned about their health and their 

6 continued smoking? 

7 A. I believe that -- that cigarette smokers 

8 are aware that cigarette smoking is a risk factor. 

9 No question in my mind about it. I also believe that 

10 cigarette smokers, many cigarette smokers, in fact, 

11 would like a cigarette that potentially has reduced 

12 risks. 

13 Q. If I were out in Oklahoma, and I saw 

14 Winston Selects, and I called the hot line number, 

15 assuming I could get through, is there someone on 

16 that hot line who would tell me that Winston Selects 

17 have reduced nitrosamines? 

18 A. I think that's unlikely and for a very 

19 good specific reason. 

20 Q. Is the reason that you don't think people 

21 would understand what they are saying, what they 

22 said? 

23 A. No, I don't think that's the reason at 

24 all. 

25 Q. All right. Do you believe saying that 
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DAVID E. TOWNSEND, Ph.D. -EX. BY MR. WESTBROOK 
Winston Select has reduced nitrosamines is equivalent 
to making a health claim for the product? 

MR. MCDERMOTT: Does he believe 

personally? 

THE WITNESS: You're asking me 
personally? Are you asking my personal opinion? 

BY MR. WESTBROOK: 

Q. I'll ask personally first, and then I'll 
ask whether there is a difference if you're sitting 
here as an R. J. Reynolds' employee. 

First, as your personal opinion, do you 
believe that telling somebody that a cigarette has 
reduced nitrosamines is the equivalent to making a 
health claim for the product? 

A. My personal opinion is that I don't 
believe that making statements about the chemistry 
reductions necessarily constitute a health claim. I 
think that it is what it is. And, again, I think 
I've made it clear that I don't believe there is any 
way to demonstrate whether there is an overall 
reduction in health risk as a result of that. There 
should be. You would expect it to be, but there is 
no way of proving it. That's my personal opinion. 

Q. All right. Now, do you have a position 
as a research director at R. J. Reynolds concerning 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
that? 

A. I would love to tell consumers that that 
product has reduced nitrosamine levels and reduced 
carbonyl levels and reduced free radicals and reduced 
nitric oxide and reduced -- and we can go and on and 
on. And I would like to be able to tell them that, 
by the way, that product has shown some reduction in 
several biological measures in the laboratory. 

But, unfortunately, the FTC would regard 
those as implied health claims. Even speaking to 
reduced chemistry, the FTC is clear that that would 
be an implied health claim, and they would go after 
that product. 

Q. All right. And is the reason to your 
knowledge why the FTC prohibits the tobacco companies 
from making health claims that because in years past, 
the industry abused its right to speak and made 
health claims -- made health claims that were not 
supported by the scientific evidence? 

MR. McDERMOTT: Object to the form of the 
question. No foundation. Assumes facts not in 
evidence. If you can answer it, you may do so. 

THE WITNESS: My opinion is, I don't 
believe that to be the case at all. I believe that 
the FTC, like they would in other industries, they 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
look at two very careful parte of advertising, and 
that's explicit claims, and a company needs to be 
able to substantiate explicit claims; and if there 
are implied health claims, they need to be able to 
substantiate those implied health claims as well. 

It's easy to substantiate explicit claims 
of reduced chemistry. As I said, I don't know of any 
way to substantiate an implied health claim of 
reduced risk. So if that's the implied health claim 
and that's what the FTC judges a reduced chemistry 
claim to be, and there is no way to prove that it, in 
fact -- that it meets that implied health claim, the 
FTC would enjoin that product. 

BY MR. WESTBROOK: 

Q. Has Reynolds to your knowledge approached 
the FTC and asked for permission to state if it's 
true that Winston Select has reduced some 
nitrosamines? 

A. I'm not aware of such a meeting. 

Q. Now, is it true that Winston Select 
actually has an increase in some nitrosamines over 
conventional cigarettes? 

A. What do you mean over some conventional 
cigarettes? 

Q. Well, over other Winston brands, that 
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nitrosamines are higher in Winston Selects than they 
are in other brands that Reynolds sells? 

A. That's not the basis of comparison. The 
basis of comparison is with other products that have 
the same tar level. 

Q. Okay. 

A. Because nitrosamine levels vary in 
proportion to the tar level in general. So there are 
ultra low tar products, for example, that have lower 
nitrosamine levels than Winston Select. But for an 
equivalent tar level of roughly say 10 milligrams per 
cigarette for that product, it shows substantial 
reductions in some of those nitrosamines compared to 
other products at 10 milligrams. 

Q. And compared to other products at 10 
milligrams, are there some nitrosamines for which 
Winston Select has a higher number than those other 
10-milligram products? 

A. Of those that are reduced, I'm not aware 
that they are higher than any other 10-milligram 
product. I don't recall ever seeing nitrosamine data 
that shows Winston Select to be higher than any other 
10-milligram product. 

Q. Okay. Now we've talked some today about 
benzo[a]pyrene. Can we refer to it as B[a]P to save 
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some transcript space? Will you understand what we 
mean? 

A. Sure. 

Q. Okay. I saw some testimony that you gave 
previously comparing the amount of B[a]P in cigarette 
smoke with the amount of B[a]P in a broiled steak. 

Do you remember giving some testimony 
along those lines? 

A. Yes, I do. 

Q. And I think the testimony was that you -- 
that one eight-ounce steak was at the equivalent of 
600 or so cigarettes? 

A. One charcoal-broiled steak, yes. 

Q. One charcoal-broiled steak. Okay. Did 

you do that calculation? 

A. I did that calculation actually from data 
that's in an elementary chemistry book. It's 
actually an organic chemistry book, first level. 

Q. And what book did you use? 

A. The author is Noller. It's actually a 
very old text. It's not one of the more common 
organic texts in use in universities, but anyway, 
it's actually an outstanding textbook. 

And in that text, there is discussion 
about benzo[a]pyrene levels, and there were analyses 
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reported of benzo [a]pyrene levels in charbroiled 
steaks . 

Q. And how do you spell Noller? 

A. N-O-L-L-E-R. 

Q. And do you know the title of the book? 

A. Organic Chemistry . 

Q. Where did you get the book, sir? 

A. The university. 

Q. All right. And in that book, you found a 
number for the amount of benzo[a]pyrene in a 
charbroiled steak? 

A. That's correct. 

Q. Okay. And then you needed a number for 
the amount of benzo[a]pyrene in a cigarette, right? 

A. That's correct. 

Q . Where did you get that number? 

A. From R. J. Reynolds. 

Q. All right. And what number did you use 
for the amount of benzo[a]pyrene in a cigarette? 

A. I can't remember exactly. I would have 
to go back to my notes, but I can tell you what 
typical levels are now. 

Q. Okay. Tell me what the typical levels 

are . 

A. Well, the typical levels now are five to 
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1 seven nanograme per cigarette. But, again, it varies 

2 a lot depending on the tar yield of the product, with 

3 ultra low tar products delivering proportionately the 

4 same reduction as the tar. 

5 Q. Now, the five to seven nanograms of 

6 benzo[a]pyrene per cigarette, is that the entire 

7 range of benzo[a]pyrene delivered by Reynolds' 

8 cigarettes or is that a subset of the range? 

9 A. No. No. I said that's typical for a 

10 full flavor product. 

11 Q. Full flavor would be five to seven 

12 nanograms? 

13 A. Typically. 

14 Q. So seven nanograins would be the highest 

15 nanogram reading you would expect in the full flavor 

16 cigarettes sold by Reynolds? 

17 A. I said that's a typical range. I don't 

18 know that that's the highest but that's a typical 

19 range of full flavored products. 

20 Q. Okay. All right. Okay. So then that's 

21 five to seven nanograms delivered by smoking one 

22 cigarette? 

23 A, That's five to seven nanograms per 

24 cigarette, 

25 Q. Per cigarette, all right. And that is 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

benzo [a]pyrene that's inhaled, correct, or inhalable? 

A. Inhalable, presented to the smoker. 

Q. All right. Are you a vegetarian, sir? 

A. No. 

Q. All right. Do you eat steaks? 

A. Occasionally. Not often. 

Q. Did your organic chemistry book tell you 
where the benzo [a]pyrene in a steak that is barbecued 
is located? 

A. There was a brief discussion about it and 
about the process of formation of benzo[a]pyrene in 
the fat in long chain waxes, in fact, fall from the 
Bteak onto the hot coals. Benzo[a]pyrene is formed 
in that pyrolysis process. The smoke or aerosol from 
that then deposits the benzo[a}pyrene back on the 
steak. 

Q, So when you have your number of 
benzo[a]pyrene on a steak, you are not talking about 
the amount that somebody breathes hanging over the 
grill; you are talking about actually what's on the 
surface of the steak? 

A. What I've been talking about is what's on 
the surface of the steak. If you breathe the smoke 
from a barbecue grill, I would assume you would get 
benzo[a]pyrene there as well. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. Do you know what level it would at? 

A. No. 

Q. All right. So you were comparing the 
benzo[a]pyrene on the surface of a steak with 
benzo[a]pyrene in the aerosol smoke from a cigarette; 
is that right? 

A. That's correct. 

Q. Okay. And I take it we can agree that 
nobody inhales steaks? They may eat them quickly, 
but they don't inhale them? 

A. I think in practice that's correct, 
although the terminology sometimes is used. 

MR. MCDERMOTT: We'll give you that one. 
BY MR. WESTBROOK: 

Q. All right. All right. And nobody, at 
least in their right mind, eats a cigarette; is that 
right? 

A. I don't know of many people that eat 
cigarettes. 

Q. All right. So you were comparing in this 
testimony benzo[a]pyrene formed on the surface of an 
item that was to be eaten with benzofa]pyrene which 
came out in the smoke of an item that was being 
smoked; is that accurate? 

A. That's fair. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 Q. Okay. And the benzo[a]pyrene from smoke 

2 would normally impact on what organs in the body? 

3 A. Well, the lungs, the respiratory tract in 

4 general. 

5 Q. All right. And unless you have a 

6 particularly unfortunate incident while eating, it's 

7 unlikely that a piece of steak is going to go into 

8 your lungs; is that right? 

9 A. I would certainly hope not. 

10 Q. Hopefully the steak will go down into the 

11 stomach and into the gastrointestinal tract, right? 

12 A. (Moves head up and down.) 

13 Q. Are you familiar with the differences in 

14 the way that the body chemistry reacts to inhaled 

15 materials versus ingested materials? 

16 A. So, I'm not. 

17 Q. All right. Do you know what the body 

18 does to benzo[a]pyrene that's eaten and digested in a 

19 steak? 

20 A. No. I'm not an expert in that area. 

21 Q. All right. Do you have any basis to say 

22 that the amount of benzo[a]pyrene that's on an 

23 eight-ounce steak is more or less dangerous to a 

24 person eating it than the amount of benzo[a3pyrene 

25 that's in the 600 cigarettes that you talked about in 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 your testimony that's inhaled? 

2 A. I don't recall ever making any statement 

3 nor coming to any conclusion myself about the 

4 relative danger. I think all I was trying to 

5 demonstrate was that benzo[a]pyrene is present in a 

6 number of things and sometimes in fairly high levels 

7 compared to that presented from cigarettes. That's 

8 all. I don't know what the relative risks are, what 

9 the relative biological significance is. 

10 Q. But the level at which it's present in 

11 cigarettes is present in a different form than it is 

12 in a steak, isn't it? 

13 A. Certainly. Certainly. I don't know what 

14 impact that has. 

15 Q. Wasn't it a comparison of apples and 

16 oranges to compare a steak to a cigarette? 

17 A. Again, all I was trying to do was show 

18 that there are exposures from other means, that 

19 cigarette smoke, while it contains benzo[a]pyrene, is 

20 not alone, that there are other exposures. I wasn't 

21 trying to make any relative judgment of risk or 

22 anything of the sort. And if you take it to be an 

23 apples-and-oranges comparison, well, then so be it. 

24 Q. Do you know of any study ever showing 

25 that someone has gotten lung cancer from eating 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
charbroiled steaks? 

A. I have no idea. 

Q. You don't know of any such study, do you? 

A. I've never seen such a study. I have no 
idea. Again, I'm not an expert in the area. I don't 
know what any health implications of benzo[a]pyrene 
on steaks, you know, may be. 

Q. Now, you did another comparison that I 
saw in one of the transcripts, and I would like to 
mark this as next, apparently comparing the amount of 
benzo[a]pyrene in smoke to an Equal packet. 

Do you remember that comparison? 

A. Yes. 

MR. WESTBROOK: Let's mark that as next. 

(PLF. EXH. 18, Comparison document 
comparing BaP in Winston cigarettes to 
Equal, was marked for identification.) 

BY MR. WESTBROOK: 

Q. Do you recognize this chart as a chart 
that you prepared and testified about at a previous 
trial involving smoking and health? 

A. Yes. 

0. Okay. Did you prepare the chart? 

A. Yes. 

Q. Okay. Did you get the packet of Equal 
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DAVID E. TOWNSEND, Ph.D. - EX, BY MR. WESTBROOK 

1 and put it on the page and photocopy it like that? 

2 A. No, our graphics art people did that. 

3 Q. They did a nice job. And now on this 

4 chart, you're comparing the smoke from cigarettes to 

5 the contents of a packet of Equal, as I read the 

6 chart; is that correct? 

7 A. The purpose of this chart was to try to 

8 demonstrate to a jury who may not have a background 

9 in science or a background in -- or any way of 

10 looking at these very low quantities easily, and it 

11 was for -- just to demonstrate that -- that the 

12 benzo[a]pyrene in cigarette smoke is a minuscule 

13 quantity, very small, very small level. That's the 

14 point of the analogy to the pack of Equal so that 

15 people in their mind could grasp kind of what weight, 

16 what size of material we are talking about and then 

17 relate that back to the nanogram level. 

18 Q. Are you saying -- and I see that the 

19 Equal chart and the record will show it, indicates 

20 that there is a pile of material below the Equal 

21 packet that's been poured out. Were you attempting 

22 to indicate that that was the amount of 

23 benzo[a]pyrene that would be in 100 million Winston 

24 cigarettes? Is that what you're saying? 

25 A. All I was trying to do was use this to 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
help the jury understand that benzo[a]pyrene levels 
in cigarette smoke is extremely small. And that 
to -- for a rough approximation, that roughly to 
equate to -- if a cigarette delivered 10 nanograms of 
benzo[a]pyrene per cigarette, that to get enough 
benzo[a]pyrene to be equivalent in weight to one 
Equal packet would require about 100 million 
cigarettes to be smoked. 

Q. All right. It certainly, sir, is much 
more dangerous from a toxicological point of view to 
have 100 million doses of benzo[a]pyrene at ten 
nanograms than to have one Equal packet dose of 
benzo[a]pyrene; isn't that right? 

A. I wasn't trying to make any arguments 
about risk, danger, health or anything. All I was 
trying to do was make this a comparison. Because, 
again, nanograms, micrograms, these small quantities, 
these small measures are extremely hard for people to 
wrap their heads around unless you deal with those 
kind of numbers every day. That's the only point of 
this exhibit. 

Q. Let me ask my question and see if we can 
understand it and maybe get an answer. 

Is it correct, sir, and do you know from 
your experience, 20 years in tobacco research and 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
from whatever reading you have done to prepare your 
testimony about benzo[a]pyrene, that small repeated 
doses of benzo[a]pyrene are much more effective in 
inducing tumors than one large dose? 

A. I don't know. I'm not an expert in that 

area . 

Q. Well, let's look at the 1991 report 
documenting the TLV for benzo[a]pyrene, and we'll 
mark that as the next exhibit. 

(PLF. EXH. 19, Documentation of the 
Threshold Limit Values and Biological 
Exposure Indices, Sixth Edition, 1991, 
was marked for identification.) 

THE WITNESS: Okay. This is not a report 
I've seen, but it's -- I've got a sense of what it 
is . 

BY MR. WESTBROOK: 

Q. All right. As with the others, if you 
need more time, sir, we will certainly give it to you 
to look at the document. 

First of all, are you familiar with what 
a TLV is, a threshold limit value? 

A. In a general sense. We as chemists 
handle a lot of chemicals in the laboratory, and I 
think we look at a variety of information, 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
particularly on MSDS sheets, as to how we should 
handle those chemicals. 

Q. Are you aware, Doctor, that there are 
some substances that are considered to be so 
dangerous that the ACGIH has not even set a TLV for 
them? 

A. I'm not -- you know, I'm not really 
familiar with those kinds of details frankly. 

Q. All right. Do you know what the ACGIH 
is? Have you heard that term? 

A. I've heard the term. I'm not sure what 

it is . 

Q. Do you connect it with a group that sets 
the TLVs for various substances and reviews them? 

A. I don't know. 

Q. Let me ask you about something on the 
point we are discussing and see if we can talk about 
it for a minute. 

On page 129 of this document as numbered, 
under the paragraph TLV recommendation, the committee 
says, quote: 

The results of the epidemiologic and 
animal studies indicate the need for the 
establishment of rigorous control standards for 
B[a]P. Although epidemiologic data are not 
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DAVID E. TOWNSEND, Ph.D, - EX. BY MR. WESTBROOK 

quantitative in nature, it ie obvious that an 
increased exposure to B [a]P is hazardous. 

First of all, would you disagree with the 
committee saying that increased exposure to B[a]P is 
hazardous? 

MR. McDermott : Object to the form of the 
question. No foundation. You may answer. 

THE WITNESS: I don't know. I really 

don't. 

BY MR. WESTBROOK: 

Q. Okay. Going down about three lines, I 
want to direct your attention to the sentence that 
begins: Because small, repeated doses of B[a)P are 

more effective at tumor initiation than single 
administrations and because these people are probably 
exposed to other synergistically reacting pollutants, 
they are exceeding safe exposure levels. 

With reference to the first part of that 
sentence, that small, repeated doses of B[a]P are 
more effective at tumor initiation than single 
administrations, is that something that you have a 
basis to agree or disagree with? 

A. I can't one way or the other. 

Q. All right. Would you agree with me, sir, 
that your chart attempting to equate 100,000 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 cigarettes' worth of B[a]P to one Equal packet is an 

2 attempt to equate 100,000 smaller doses of something 

3 with one large dose? 

4 MR. McDERMOTT: Object. Argumentative 

5 and does not summarize fairly the witness' prior 

6 testimony. He has already described the purpose of 

7 this chart. 

8 THE WITNESS: I think I am getting 

9 frustrated because I have described the purpose of 

10 this chart in one of my earlier answers, and it was 

11 simply to help people understand that roughly what 

12 ten nanograms or a nanogram level constituent, what 

13 that is, because it's hard for people to understand, 

14 including many people, not just juries, to understand 

15 how small a nanogram or a microgram or a milligram 

16 is. 

17 So that's the only purpose of this chart. 

18 BY MR. WESTBROOK: 

19 Q. So that you were not attempting in any 

20 way to say that the B[a]P from 100 million cigarettes 

21 was no more dangerous than the amount of B[a]P that 

22 you could stuff into an Equal packet? You weren't 

23 staying that? 

24 A. In my testimony, nor in my intent for 

25 this chart, in either case, was I making -- was I 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 trying to make any statement or claim relating to 

2 health. This is just simply to help people 

3 understand that nanograms are extremely low 

4 quantities. 

5 Q. Al1 right. 

6 A. That's all. 

7 Q. And do you know, sir, if there has been 

8 set a safe level for B[a)P exposure by the ACGIH? 

9 A. I don't know. 

10 Q. Doctor, when you said on your chart, the 

11 Equal chart, that the amount of B[a]P to fill a 

12 one-gram package of Equal was equivalent to two packs 

13 a day for more than 6,500 years, is it your testimony 

14 that you were not equating the danger of two packs a 

15 day for 6,500 years with a packet of Equal? 

16 A. Absolutely. That was not my intent, nor 

17 was that what I said in testimony. 

18 Q. Doctor, do you have any understanding of 

19 how many doses of a carcinogen it takes to cause 

20 cancer in a human? 

21 A. You know, I can't even begin to answer 

22 that. I mean, again, carcinogenesis is not a fixed 

23 property of a chemical. It depends on the level and 

24 the tissue and a variety of things. I mean, I'm just 

25 not qualified to begin to answer that. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

Q. You have a listing here that a 1992 
Winston contained 10 nanograms of B[a]P. Do you have 
any view on whether that's a safe level of B[a]P to 
be administered in a cigarette? 

A. I have no idea. Again, all I was trying 
to show was that 10 nanograms is an exceedingly small 
quantity. There was another exhibit, a companion 
exhibit to this, that showed a 1954 Winston that was 
much higher. And the point of that was there has 
been a significant reduction in B[a]P in cigarette 
smoke over the years. 

Q. Doctor, one of the other documents 
supplied to us by your counsel is something called a 
Banbury report entitled "A Safe Cigarette?". 

Are you familiar with that document? 

A. Yes, I am. 

MR. WESTBROOK: Let's mark that as next. 

(PLF. EXH. 20, Banbury Report entitled "A 
Safe Cigarette?", was marked for 
identification.) 

BY MR. WESTBROOK: 

Q. Doctor, since this was provided to us in 
your reliance materials, I assume you are familiar 
with this excerpt from the report? 

A. Yeah, I'm familiar with it. It's been a 

A. WILLIAM ROBERTS, JR., & ASSOCIATES 


httnV/lfinanv lihrarv nnsf fi .-jn;iirl/ ! -Kofg a a« B di.- 




51676 0248 



249 


DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 while since I reviewed this particular section. it 

2 is an excerpt of the Banbury report. 

3 Q. All right. Were you involved in the 

4 group that prepared this Banbury report? 

5 A. No. 

6 Q. Okay. The report apparently was issued 

7 or concerns events that took place in 1979. Is that 

8 your recollection? 

9 A. Yeah. The meeting, the Banbury 

10 conference, took place in 1979. I think this 

11 particular proceedings was issued in 1980. 

12 Q. And the excerpt that was provided to us 

13 by your counsel concerns a discussion that took place 

14 apparently on Monday evening, October 15th, 1979; is 

15 that right? 

16 A. Right. 

17 Q. Okay. And I wanted to ask you about a 

18 couple portions of that discussion. On page 168, 

19 sir, there is a discussion in which a Dr. Bock 

20 participates. Who is Dr. Bock? 

21 A. I don't know Dr. Bock personally. I did 

22 meet him at one point. He is -- I frankly don't know 

23 his background. I think he is a medical researcher. 

24 Q. And how about-- and Dr. Gori is listed 

25 also. Who is Dr. Gori? 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 A. Dr. Gori is a scientists who was, up 

2 until the late '70s, was NCI's director of the 

3 smoking and health program. 

4 Q. Do you know Dr. Gori? 

5 A. I have met Dr. Gori. I don't know him 

6 well. 

7 Q. Have you worked with him on any committee 

8 or group? 

9 A. No. 

10 Q. Directing your attention to page 168, in 

11 the middle, Dr. Bock is quoted as saying, quote: 

12 In 1955, the cigarette industry people I 

13 talked to were unanimous in saying that you could 

14 never market a cigarette delivering 15 milligrams 

15 tar. It's obvious that they can sell just about 

16 anything when they do it gradually, unquote. 

17 From your testimony today, Doctor, is it 

18 true that RJR sells a number of cigarettes which 

19 deliver 15 milligrams of tar? 

20 A. R. J. Reynolds sells a variety of 

21 products ranging from 15 milligrams or actually from 

22 slightly higher than that down to almost nothing. So 

23 there is a range of products. 

24 Q. Okay. All right. So if it's true what 

25 Dr. Bock says in this document that you have provided 


A. WILLIAM ROBERTS, JR., & ASSOCIATES 




ftrWtkihfe 




3 " w: C G “ ’ _ 




51676 0250 



251 


1 

2 

' 3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
to us as your reliance materials, if it's true that 
the industry told him in 1955 that you couldn't 
market a cigarette delivering 15 milligrams of tar, 
what the industry told Dr. Bock in 1955 turns out to 
be inaccurate; is that right? 

A. That would be my take on it. 

0. All right. And then Dr. Gori says, 

quote: 

Two years ago, the cigarette industry was 
telling me adamantly that they could not produce a 
cigarette with a tar-to-nicotine ratio of less than 
ten to one, and to date there is some on the market 
that go far beyond that. I believe that practically 
everything is possible if we give the market time to 
adjust to the changes that are going to be 
introduced. 

Now, two years ago, as Dr. Gori states 
here, 1979, would be just about the time that you 
came with R. J. Reynolds, correct? 

A. Yeah, that's pretty close. 

Q. All right. Do you recall it being the 
adamant view of the industry that you could not 
produce a cigarette with a tar-to-nicotine ratio of 
less than ten to one? 

A, I don't recall that as an adamant view 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
expressed at R. J. Reynolds. I can't speak for the 
other companies. 1 have no idea. 

Q. Does R. J. Reynolds have the capacity, 
sir, to adjust the tar-and-nicotine ratio in its 
cigarettes? 

A. Let me back up. If you look at 
commercial products on the market today, there is a 
variety over -- over a certain range of 
tar-to-nicotine ratios. Some of the tools that are 
used for tar reduction so that we can market -- so we 
can manufacture and market ultra low or the lowest 
products, those tools, the design tools, in fact, 
will result in a somewhat different tar-to-nicotine 
ratio. 

So in today's market, there is a current 
range of tar-to-nicotine ratios. All products are 
not the same. 

Q. So is the answer to my question, yes, 
that the industry does have the ability to adjust tar 
and nicotine ratios at least within a range? 

A. For consumer acceptable products, there 
are a range of tar-to-nicotine ratios that by and 
large track the tar level. It's very difficult to 
take one particular product, say at ten milligrams of 
tar, and develop a range of tar-to-nicotine ratios 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 
and maintain consumer acceptance. Technically, it's 
possible. No question about it. 

Maintaining consumer acceptance is the 
issue. Because at a certain tar level, let's take 
ten as an example, it turns out that there is a 
fairly narrow range of acceptable tar-to-nicotine 
ratios. If the tar-to-nicotine ratio is a bit high 
in that range, the acceptance falls off. 

If that tar-to-nicotine ratio is low for 
that range, the acceptance falls off. 

Q. Do you know that from commercial 
cigarettes that have been marketed with varying 
tar-to-nicotine ratios? 

A. No, we know that from extensive product 
development and consumer testing with prototypes. 

0. You've never tried that out on the 
market, though, have you? 

A. We've never been able to effect a 
significant change in tar-to-nicotine ratio, a major 
reduction or major change, either direction, of 
tar-to-nicotine ratio and maintain consumer 
acceptance at that specific tar level. 

Q. But by maintaining consumer acceptance, 
do you mean that you've changed the tar and nicotine 
ratio and put the cigarettes out on the market to see 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 what happened, or are you talking about more limited 

2 testing in front of panels? 

3 A. No, we're talking about large scale 

4 mailout consumer tests or sensory evaluations of 

5 those products. Some of those can be extended use 

6 test panels. There is a variety of tests that have 

7 been done. 

8 Q. But they don't include an actual change 

9 in the tar-to-nicotine ratio of a commercial 

10 cigarette and then putting it out on the market in 

11 that changed form, do they? 

12 A. No. The products we put into the market 

13 need to be consumer acceptable. So we may even get 

14 to a test market. For example, in the case -- as we 

15 did in the case of Premier. You get as far as a test 

16 market that's an extended use in a particular locale 

17 and see whether the consumers will accept it. 

18 But, no, if your question is, have we 

19 gone in and modified existing product and 

20 dramatically changed the tar-to-nicotine ratio, the 

21 answer is no. 

22 Q. Is it correct as a general matter that 

23 you can manufacture 1,000 cigarettes for about $9 in 

24 cost? 

25 A. That's a fair number. 
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DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

0. All right. So roughly 900 pennies makes 
1,000 cigarettes in cost? 

A. 900 pennies, okay, 

Q. All right. I'm trying to get to a 
comparison. It's less than a penny a cigarette to 
manufacture? 

A. You can maybe draw a chart with Equal. 

Sorry. 

Q. I'll leave that for you, sir. So for 


10 

less than 

a penny a cigarette, you can manufacture 

a 

11 

cigarette 

in cost? 


12 

A. 

Okay. 


13 

Q. 

All right. So a cigarette pack costs 


14 

about roughly 20 cents to make? 


15 

A. 

Roughly 9,000 -- $99 per thousand. 


16 

Q. 

20 cents a pack? 


17 

A. 

So that's $9 for five cartons. 


18 

Q. 

How much a pack? 


19 

A. 

Uh? 


20 

Q. 

How much a pack? 


21 

A. 

Well, 25 cents or so. 


22 

Q. 

Okay. And cigarettes are selling on the 

23 

retail market now for would you say about $1.50 to 

$2 

24 

depending 

on the market? 


25 

A. 

Depending on the state and the state 



A. WILLIAM ROBERTS, JR., & ASSOCIATES 


51676 0255 


256 



DAVID E. TOWNSEND, Ph.D. - EX. BY MR. WESTBROOK 

1 taxes that are levied, sure. 

2 Q. Okay. And we obviously have the issue of 

3 taxes. 

4 Would you agree with me that even putting 

5 taxes aside, that cigarettes are a fairly high profit 

6 item for RJR? 

7 A. Compared to certain other industries, 

8 cigarettes are a relatively high profit margin. 

9 Q, All right. And it's a market in which 

10 RJR wishes to stay in this country for as long as 

11 possible? 

12 A. Of course. 

13 Q. All right. And despite the smoking and 

14 health issues that have come out, it's RJR's 

15 intention to continue to sell cigarettes in this 

16 country as long as it can? 

17 A. Cigarettes -- cigarettes are a legal 

18 product in this country; and as long as they remain 

19 legal and not prohibited, we would like to do 

20 business here. 


21 

MR. 

WESTBROOK; 

Let's 

take a break. 

22 

MR. 

MCDERMOTT: 

Are you about done? 

23 

MR. 

WESTBROOK: 

Yeah, 

we're real close to 

24 

finishing. 




25 

MR . 

MCDERMOTT: 

Okay. 

Do I need to 
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change my reservations is what I'm inquiring. 

MR. WESTBROOK: Where is your plane, 

here? 


MR. McDERMOTT: No, Greensboro. 

THE VIDEOGRAPHER: We will go off the 
videotape record. The time is 4:29. 

(Off-the-record conference.) 

THE VIDEOGRAPHER: Back on the videotape 
record now. The time is 4:34. 

MR. WESTBROOK: Dr. Townsend, that's all 
the questions I have for you today. Thank you, sir. 

MR. McDERMOTT: Okay. No questions. 

Thank you. 

THE VIDEOGRAPHER: That concludes tape 4 
and the time is 4:34 PM. 


PM. ) 


(The deposition was concluded at 4:34 
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IN THE CIRCUIT COURT, FIFTEENTH JUDICIAL CIRCUIT 
IN AND FOR PALM BEACH COUNTY, FLORIDA 


STATE OF FLORIDA, et al, 

Plaintiffs, 

vs. 


AMERICAN TOBACCO COMPANY, et al., 


Defendants. 



CASE NO. C^ 95 I466AH 

•i 


PLAINTIFF'S NOTICE OF VIDEO DEPOSITION DUCES TECUM 


PLEASE TAKE NOTICE that pursuant to the Florida Rules of Civil Procedure, Plaintiff 
will take the videographic deposition of David E. Townsend, PhD., Defendants' expert witness, 
commencing at 9:00 a.m. oh-May 29,1997 at Adams Mark Hotel, 425 N. Cherry Street, 
Winston-Salem, NC 27101. 

At least five working days prior to deposition, David E. Townsend, Ph.D. should produce 

■*- Ei tyJertbroelt* 

the following documents (delivered by that date) to: Jodi Flowers, Esquire, 151 Meeting Street, 
Suite 600, Charleston, SC 29401. 

1. Documents which counsel provided the witness that pertain to fee subject matter of the 
witness's expected testimony. 

2. Documents which the witness has specifically reviewed in preparation for his testimony in 
this case which relate to his testimony in this case. 

3. Documents prepared by the witness in connection with his or her testimony in this case. 

4. Medical/scientific articles fee witness presently anticipates specifically referring to during 
his direct testimony (not intended to limit or restrict testimony). 

5. Reports prepared specifically for this case which are not published. 

Billing records in connection wife this case. 
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7. 



V 


List of prior testimony in smoking and health litigation if known to witness (and if no 
defendant in this case was a party); a copy of transcripts if available. 


The above deposition will be taken upon oral videographic examination pursuant to the 
Florida Rules of Civil Procedure. You are invited to attend and take part as you deem necessary 


and proper. 


Respectfully submitted, 


ANNKIMMEL RITTER 
COUNSEL FOR PLAINTIFF 
NESS, MOTLEY, LOADHOLT, 
RICHARDSON & POOLE 
151 Meeting Street, Suite 600 
Charleston, South Carolina 29401 



Telephone: (803)720-9000 
Facsimile: (803)720-9285 


Dated: 


Mjbj & . 1997 
Chariest#!, South Carolina 
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CERTIFICATE OF SERVICE 


I, A m Kimmel Ritter, of the law firm of Ness, Motley, Loadholt, Richardson & Poole, PA, 
do hereby certify that I have this day forwarded the above and foregoing PLAINTIFF’S NOTICE 
OF DEPOSITION of David E. Townsend, Ph.D. to the following counsel of record: 


Murray R. Garaick, Esquire Telephone: (202) 942-5716 

Arnold & Porter Facsimile: (202) 942-5999 

555 Twelfth Street, N.W. 

Washington, D.C. 20004-1202 

Stephen J. Krigbaum, Esquire Telephone: (407) 659-7070 

Carlton, Fields, Ward, Emmanuel, Facsimile: (407) 659-7368 

Smith & Cutler, PA 
Esperanto 

222 Lakeview Avenue, Ste. 1400 
West Palm Beach, FL 33401 

Edward A. Moss, Esquire Telephone: (305) 358-5171 

Anderson, Moss, Parks & Sherouse, PA Facsimile: (305) 358-7470 

25th Floor, New World Tower 
100 North Biscayne Boulevard 
Miami, FL 33132 

Justus Reid, Esquire Telephone: (561)659-7700 

Reid, Metzger & Associates, PA Facsimile: (561) 659-6377 

250 Australian Avenue South, Ste. 700 
West Palm Beach, FL 33401 

Mary Percifull, Esquire Tel: (202)942-5000 

Arnold* Porter Fax: (202)942-5999 

Thurman Arnold Building 
555 12th Street, N.W. 

Washington, D.C. 20004 





Plaintiffs* Counsel: 



( 

\ 



( 


J. Anderson Berly, Esquire 
Ness, Motley, Loadholt, Richardson 
& Poole 

151 Meeting Street, Suite 600 
P.O.Box 1137 
Charleston, SC 29402 

Michael Maher, Esquire 
Maher, Gibson & Guiley 
90 East Livingston Stick, Suite 200 
Orlando, FL 32801 

Robert M. Montgomery, Esquire 
Montgomery & Laimoyeux 
1016 Clearwater Place 
P. O. Drawer 3086 
West Palm Beach, EL 33402 

John Wayne Hogan, Esquire 
Brown, Terrell, Hogan, Ellis, 
McClamma & Yogelwelm, PA- 
804 Blackstone Building 
233 East Bay Street 
Jacksonville, FL 32202 

William C. Gentry, Esquire 
Gentry, Phillips, Smith & Hodak, PA. 
Six East Bay Street, Suite 400 
P.O.Box 837 
Jacksonville, FL 32201 

Dated this 


Telephone: (803)720-9000 
Facsimile: (803)577-7513 


Telephone: (407)839-0866 
Facsimile: (407)425-7958 


Telephone: (561)832-2880 
Facsimile: (561)832-0887 


Telephone: (904)632-2424 
Facsimile: (904)632-2027 


Telephone: (904)356-4100 
Facsimile: (904)3564260 


1997. 


A MM KIMMET. R1TTRR IT*’ 


ANN KIMMEL RITTER 
Counsel for Plaintiff 


April 30,1997 
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FLORIDA RULES OF CIVIL 
PROCEDURE 


Effective January I, 1967 (187 So.2d 598) 

Including Amendments Effective 
January 1,1997 


Research Note 


See West’s Florida Statutes Annotated, Volumes SO, SOA, and 31, for historical 
notes, comments, and judicial constructions. 

See DeFoor and Schulte, Florida Civil Procedure Forms, for commentary and 
forms involving the Florida Rules of Civil Procedure 

Use WESTLAW* to find cases citing a rule. In addition, use WESTLAW to 
find a specific term or to update a rule; see the FL-RULES and FL-QRDERS 
Scope Screens for further information. 

Amendments to these raise ore published, as received, in the Southern Reporter 
2d and Florida Cases advance sheets. 


Table of Rules 


Exhibit &£-7- 
Data 

A.W.R. & Assoc. 


Rule 

1,010 Scope and Title of Rules. 

1.020 and 1.025 (Repealed]. 

1.030 Nonveriftcation of Pleadings 
1.035 [Repealed]. 

1.010 One Form of Action. 

1.050 When Action Commenced 
1.000 Transfen of Actions. 

(a) Tranafen of Court*. 

(b) Wrong Venue. 

(c) Method. 

1.061 Choice of Forum. 

(a) Grounda for Diamiaiai 

(b) Stipulations in General 

(c) Statutes of Limitation. 

(d) Failure to Refile Promptly. 

(e) Waiver of Automatic Stipulations 
ti) Reduction to Writing. 

14170 Pnetss 

(a) Summoni; liana net. 

<b) Service; By Whom Mads 
<c> Barrier, Numerous Defendants 

(d) Service by Publication. 

(e) Coplea of Initial Pleading for Peraon* Served, 
(0 8ervice'of Orders 

<g) Feea; Service of Pleading!, 
th) Pleading Basis. 

(D Service of Process by MaD. 
i Summons; Time Limit 
*4)60 Service of Pleadings and Papers. 


Rule 

(a) Service; When Required. 

<b) Sendee; How Mads 

(e) Sendee; Numerous Defendants. 

<d> Fffing. 

(e> Ffflng Defined. 

(0 Certificate of Service. 

) Sendee by Clerk. 

) Service of Orders 
1.090 Time. 

(a) Co mput a ti on. 

(b) Enlargement 

(e) Unaffected by Expiration of Term. 

(d) For Motio ns 

(e) Additional Time After Service by MaQ. 
1.100 Pleading! and Motion*. 

(a) Pleadings 

(b) Motions 

(c) Caption. 

<d) Motion In Ueu of Sdre Facias 
LUO General Rule* of Pleading. 

(a) Forma of Pleadings 

(b) Claims for Relief 

(c) The Answer. 

(d) Affirmative Defenses 

(e) Effect of Failure to Deny. 

(0 Separate Statements 

(g) Joinder of Cauaea of Action; Conaiatency. 

(h) Subsequent Pleadings 
1.120 Pleading Special Matters 
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( 4 ) Use of Deposition. A deposition taken under 
this rule may be used in any action involving the same 
subject matter subsequently brought in any court in 
accordance with rule 1.330. 

(b) Pending Appeal. If an appeal has been taken 
from a judgment of any court or before the taking of 
an appeal if the time therefor has not expired, the 
court in which the judgment was rendered may allow 
the taking of the depositions of witnesses to perpetu¬ 
ate their testimony for use in the event of further 
proceedings in the court In such case the party who 
desires to perpetuate the testimony may make a mo¬ 
tion for leave to take the deposition upon the same 
notice and service as if the action was pending in the 
court The motion shall show (1) the names and 
addresses of persons to be examined and the sub¬ 
stance of the testimony which the movant expects to 
elicit from each, and (2) the reason for perpetuating 
their testimony. If the court finds that the perpetua¬ 
tion of the testimony is proper to avoid a failure or 
delay in justice, it may make an order allowing the 
deposition to be taken and may make orders of the. 
character provided for by these rules, and thereupon 
the deposition may be taken and used in the same 
manner and under the same conditions as are pre¬ 
scribed in these rules for depositions taken in actions 
pending in the court. 

(c) Perpetuation by Action. This rule does not 
limit the power of a court to entertain an action to 
perpetuate testimony. 

Amended Oct 9,1980, effective Jan. 1,1981 (391 Soid 166); 
Sept 13,1984, effective Jan. 1,1966 (468 6oid 246); July 16, 
1992. effective Jan. 1,1993 (604 Soid 1110). 

Committee Notes 

I960 Amendment Subdivision (d) la repealed because 
deposition* de bene esse are obsolete. Rolea 1.280 and 1610 
with the remainder of thla rule cover all needed deposition 
circumstance* and do ao better. SubdMalon (d) waa taken 
from former chapter 68, Florida Statute*, and la not a 
complete procedure without reference to the part* of the 
statute not carried forward In the rule. 

RULE U00 PERSONS BEFORE WHOM 
DEPOSITIONS MAY BE TAKEN 

(a) Persona Authorized. Depositions may be tak¬ 
en before any notary public or Judicial officer or 
before any officer authorised by the statutes of Flori¬ 
da to take acknowledgments or proof of executions of 
deeds or by any person appointed by the court in 
which the action is pending. 

<b) In Foreign Countries. In s foreign country 
depositions may be taken (1) on notice before a person 
authorized to administer oaths in the place In which 
the examination is held, either by the law thereof or 
by the law of Florida or of the United States, . (2) 
before a person commissioned by the court, and a 
P»»n ao commissioned shall have the power by 
rirtue of the commission to administer any necessary 


oath and take testimony, or (3) pursuant to a letter 
rogatory. A commission or a letter rogatory shall be 
issued on application and notice and on terms that are 
•just and appropriate. It is not requisite to the issu- 
' ance of a commission or a letter rogatory that the 
taking of the deposition in any other manner is im¬ 
practicable or inconvenient and both a commission and 
a letter rogatory may be issued in proper cases. A 
notice or commission may designate Die person before 
whom the deposition is to be taken either by name or 
descriptive title. A letter rogatory may be addressed 
"To the Appropriate Authority in-” 

(rum «f tountry) 

Evidence obtained in response to a ietter rogatory 
need not be excluded merely for the reason that it Is 
not a verbatim transcript or that the testimony was 
not taken under oath or any similar departure from 
the requirements for depositions taken within Florida 
under these rules. 

(c) Selection by Stipulation. If the parties so 
stipulate in writing, depositions may be taken before 
any person at any time or place upon any notice and 
in any manner and when so taken may be used like 
other depositions. 

(d) Persons Disqualified. Unless so stipulated by 
the parties, no deposition shall be taken before a 
pepson who la a relative, employee, attorney, or coun¬ 
sel of any of the parties, is a relative or employee of 
any of the parties 1 attorney or counsel, or is financially 
interested in the action. 

Amended July 16, 1992, effective Jan. 1, 1998 (604 So id 

1110 ). 

RULE U10 DEPOSITIONS UPON 
ORAL EXAMINATION 

(a) When Deposltiona May Be Taken. After 
commencement of the action any party may take the 
testimony of any person, including a party, by deposi¬ 
tion upon ml examination. Leave of court, granted 
with or without notice, must be obtained only if the 
plaintiff seeks to take a deposition within 80 days after 
amice of the process and initial pleading upon any 
defendant, except that leave is not required (1) if a 
defendant has served a notice of taking deposition or 
othervrtse sought discovery, or (2) if special notice is 
given as provided In subdivision (bX2) of this rule. 

'The attendance of witnesses may be compelled by 
subpoena as provided in rule 1410. The deposition of 
a person, confined in prison may be taken only by 
leave of court on such terms as the court prescribes. 

(b) Notice; Method of Taking; Production at 
Deposition. 

(1) A party desiring to take the deposition of any 
person upon oral examination shall give reasonable 
notice in writing to every other party to the action. 
The' notice shall state the time and place for taking 
the deposition and the name and address of each 
person to be examined, if known, and, if the name is 
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not known, a general description sufficient to identify 
the person or the particular class or group to which 
the person belongs. If a subpoena duces tecum is to 
be served on the person to be examined, the designa¬ 
tion of the materials to be produced under the subpoe¬ 
na shall be attached to or included in the notice. 

(2) Leave of court is not required for the taking of a 
deposition by plaintiff if the notice states that the 
person to be examined is about to go out of the state 
and will be unavailable for examination unless a depo¬ 
sition is taken before expiration of the 80-day period 
under subdivision (a), If a party shows that when 
served with notice under this subdivision that party 
was unable through the exercise of diligence to obtain 
counsel to represent the party at the taking of the 
deposition, the deposition may not be used against 
that party. 

(8) For cause shown the court may enlarge or 
shorten the time for taking the deposition. 

(4) Any deposition may be recorded by videotape 
without leave of the court or stipulation of the parties, 
provided the deposition is taken in accordance with 
this subdivision. 

(A) Notice. A party intending to videotape a 
deposition shall state in the notice that the deposi¬ 
tion is to be videotaped and shall give the name and 
address of the operator. 

(B) Stenographer. Videotaped depositions shall 
also be recorded stenographkally, unless all parties 
agree otherwise. 

(C) Procedure. At the beginning of the deposi¬ 
tion, the officer before whom it is taken shall, on 
camera: (i) identify the style of the action, (ii) state 
the date, and (iii) swear the witness. 

(D) Custody of Tape and Copies. The attorney 
for the party requesting the videotaping of the 
deposition shall take custody of and be responsible 
for the safeguarding of the videotape, shall permit 
the viewing of it by the opposing party, and, if 
requested, shall provide a copy of the videotape at 
the expense of the party requesting the copy, 

(E) Cost of Videotaped Depositions. The party 
requesting the videotaping shall bear the initial cost 
of videotaping. 

(5) The notice to a party deponent may be accompa¬ 
nied by a request made in compliance with rule 1.860 
for the production of documents and tangible things at 
the taking of the deposition. The procedure of rule 
1.350 shall apply to the request. 

(6) In the notice a party may name at the deponent 
a public or private corporation, a partnership or asso¬ 
ciation, or a governmental agency, and designate with 
reasonable particularity the matters on whkdi exami¬ 
nation is requested. The organization so named shall 
designate one or more officers, directors, or managing 
agents, or other persons who consent to do so, to 
testify on its behalf and may state the matters on - 


which each person designated will testify. The per¬ 
sons so designated shall testify about matters known 
or reasonably available to the organization. This sub¬ 
division does not preclude taking a deposition by any 
other procedure authotized in these rules. 

(7) On motion the court may order that the testimo¬ 
ny at a deposition be taken by telephone. The order 
may prescribe the manner in which the deposition will 
be taken. A party may also arrange for a stenograph¬ 
ic transcription at that party’s own initial expense.. 

(c) Examination and Cross-Examination; Rec¬ 
ord of Examination; Oath; Objections. Examina¬ 
tion and cross-examination of witnesses may proceed 
as permitted at the trial. The officer before whom the 
deposition is to be taken shall put the witness on oath 
and shall personally, or by someone acting under the 
officer's direction and in the officer’s presence, record 
the testimony of the witness, except that when a 
deposition is being taken by telephone, the witness 
shall be sworn by a person present with the witness 
who is qualified to administer an oath in that location. 
The testimony shall be taken stenographically or re¬ 
corded by any other means ordered in accordance 
with subdivision (b)(4) of this rule. If requested by 
one of the parties, the testimony shall be transcribed 
at the initial cost of the requesting party and prompt 
notice of the request shall be given to all other parties. 
All objections made at time of the examination to the 
qualifications of the officer taking the deposition, the 
manner of taking it, the evidence presented, or the 
conduct of any party, and any other objection to the 
proceedings shall be noted by the officer upon the 
deposition. Any objection during a deposition shall be 
stated concisely and in a nonargumentative and non-- 
suggestive manner. A party may instruct a deponent 
not to answer only when necessary to preserve a 
privilege, to enforce a Hmitatiob on evidence directed 
by the court, or to present a motion under subdivision 
(d). Otherwise, evidence objected to shall be taken 
subject to the objections. Instead of participating in 
the oral examination, parties may serve written ques¬ 
tions in a sealed envelope on the party taking the 
deposition and that party shall transmit them to the 
officer, who shall propound them to the witness and 
record the answers verbatim. 

(d) Motion to Terminate or Limit Examination. 
At any time during the taking of the deposition, on 
motion of a party or of the deponent and upon a 
showing that the examination is being conducted in 
bad faith or in such manner as unreasonably to annoy, 
embarrass, or oppress the deponent or party, or that 
objection and Instruction to a deponent not to answer 
are being made in violation of rule 14110(c), the court 
in which the action is pending or the circuit court 
where the deposition is being taken may order the 
officer conducting the examination to cease forthwith 
from taking the deposition or may limit the scope and 
manner of the taking of the deposition under rule 
1.280(c), If the order terminates the examination, it 
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shall be resumed thereafter only upon the order of the 
court in which the action is pending. Upon demand of 
any party or the deponent, the taking of the deposi¬ 
tion shall be suspended for the time necessary to 
make a motion for an order. The provisions of rule 
l^SKKa) apply to the award of expenses incurred in 
relation to the motion. 

(e) Witness Review. If the testimony Is tran¬ 
scribed, the transcript shall be furnished to the wit¬ 
ness for examination and shall be read to or by the 
witness unless the examination and reading are 
waived by the witness and by the parties. Any 
changes in form or substance that the witness wants 
to make shall be listed in writing by the officer with a 
statement of the reasons given by the witness for 
making the changes. The changes shall be attached 
to the transcript It shall then be Signed by the 
witness unless the parties waived the signing or the 
witness is ill, cannot be found, or refuses to sign. If 
the transcript is not signed by the witness within a 
reasonable time after it is furnished to the witness, 
the officer shall sign the transcript and state on the 
transcript the waiver, illness, absence of the witness, 
or refusal to sign with any reasons given therefor. 
The deposition may then be used as folly as though 
signed unless the court holds that the reasons given 
for the refusal to sign require rejection of the deposi¬ 
tion wholly or partly, on motion under rule 1.330(dX4). 
(0 Filing; Exhibits. 

(1) If the deposition is transcribed, the officer shall 
certify on each copy of the deposition that the witness 
was duly sworn by the officer and that the deposition 
is a true record of the testimony given by the witness. 
Documents and things produced for Inspection during 
the examination of the witness shall be marked for 
identification and annexed to and returned with the 
deposition upon the request of a party, and may be 
inspected and copied by any party, except that the 
person producing the materials may substitute copies 
to be marked for identification if that person affords 
to all parties fair opportunity to verify the copies by 
comparison with the originals. If the person produc¬ 
ing thg materials requests their return, the officer 
mark them, give each party an opportunity to 
inspect and copy them, and return them to the person 
producing them and the materials may then be used in 
we same manner as If annexed to and returned with 
•i* deposition. 

tt) Upon payment of reasonable charges therefor 
we officer shall furnish a copy of the deposition to any 
forty or to the deponent 

(3) A copy of a deposition may be filed only under 
toe following circumstances: 

W) It may be filed by a party or the witness 
Wwn the contents of the deposition must be corudd- 
by the court on any matter pending before the 
•kit u Prompt notice of the filing of the deposition 
wall be given to all parties unless notice is waived. 


A party filing the deposition shall furnish a copy of 
the deposition or the part being filed to other 
parties unless the party already has a copy. 

(B) If the court determines that a deposition 
previously taken is necessary for the decision of a 
matter pending before the court, the court may 
order that a copy be filed by any party at the Initial 
cost of the party. 

(g) Obtaining Copies, A party or witness who 
does not have a copy of the deposition may obtain it 
from the officer taking the deposition unless the court 
orders otherwise. If the deposition is obtained from a 
person other than the officer, the reasonable cost of 
reproducing the copies shall be paid to the person by 
the requesting party or witness. 

(h) Failure to Attend or to Serve Subpoena; Ex¬ 
penses, 

(1) If the party giving the notice of the taking of a 
deposition fails to attend and proceed therewith and 
another party attends in person or by attorney pursu¬ 
ant to the notice, the court may order the party giving 
the notice to pay to the other party the reasonable 
expenses incurred by the other party and the other 
party's attorney in attending, including reasonable 
attorney fees. 

(2) If the party giving the notice of the taking of a . 
deposition of a witness nils to serve a subpoena upon 
the witness and the witness because of the failure 
does not attend and if another party attends tn person 
or by attorney because that other party expect* the 
deposition of that witness to be taken, the court may 
order the party giving the notice to pay to the other 
party the reasonable expenses incurred by that other 
party and Quit other party’s attorney In attending, 
including reasonable attorney fees. 

Amended July 26,1072, effective Jan. 1,1978 (266 So£d £1); 
Dec. 18, J976, effective Jan. 1,1977 (889 Soid #26); June 14, 
1979, effective July 1,1979 (872 So2d 449k Sept 10,1961, 
effective Jan. 1,1982 (403 S&2d 926); Sept 18, 1984, effec¬ 
tive Jan. 1,1985 (468 So2d 246); Oct 6 and Dec. 80, 1988, 
effective Jan. 1,1989 (686 So.2d 974); July 16.1992, effective 
Jan. 1,1998 (604 SoAd 1110 ); Oct 81,1996. effective Jan. 1, 
1997 (682 8o£d 106). 

Committee Note* 

1972 Amendment Derived -from Federal Rule of Civil 
Procedure 80 as amended in 1970. Subdivision (a) is derived 
from rule 1-280U); subdivision (b) from rule 1.810(a) with 
additional matter added; the first sentence of subdivision (e) 
has been added and clarifying language added throughout 
the remainder of the nde. 

1976 Amendment Subdivision (bX4) has been amended 
to allow the taking of a videotaped deposition as s matter of 
right Provisions for the taxation of costs and the entry of a 
standard order are Included as well. This new amendment 
allow* the contemporaneous stenographic transcription of a 
videotaped deposition. 

1988 Amendment The amendments to subdivision (bX4) 
are to provide for deposition* by videotape at a matter of 
right- 
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The notice provision is to ensure that specific notice is 
*iven that the deposition will be videotaped and to disclose 
he identity of the operator. It was decided not to make 
special provision for a number of days' notice. 

The requirement that a stenographer be present (who is 
also the person likely -to be swearing the deponent) Is to 
ensure the svailability of t transcript (although not required). 
The transcript would be a tool to ensure the accuracy of the 
videotape and thus eliminate the need to establish other 
procedures aimed at the tame objective (like time clocks In 
the picture and the like). This does not mean that a ban- 
script must be made. At at ordinary depositions, this would 
be up to the litigants. 

Technics! videotaping procedures were not included. It is 
anticipated that technical problems may be addressed by the 
court on motions to quash or motions for protective orders. 

Subdivision (c) bat been amended to accommodate the 
taking of depositions by telephone. The amendment re¬ 
quires the deponent to be sworn by a person authorised to 
administer oaths in the deponent's location and who is pres¬ 
ent with the deponent 

1992 Amendment Subdivision (bX4XD) is amended to 
clarify an ambiguity in whether the cost of the videotape 
copy is to be borne by the party requesting the videotaping 
or by the party requesting the copy. The amendment re¬ 
quires the party requesting the copy to bear the cost of the 
copy. 

1996 Amendment Subdivision (c) is amended to state the 
existing law, which authorizes attorneys to Instruct depo¬ 
nents not to answer questions only in specific situations. 
This amendment is derived from Federal Rule of Civil Proce¬ 
dure 80(d) as amended in 1998. 

Court Commentary 

1984 Amendment Subdivision (bX7) is added to authorize 
deposition by telephone, with provision for any party to have 
a stenographic transcription at that party’s own Initial ex¬ 
pense. 

Subdivision (d) is changed to permit any party to termi¬ 
nate the deposition, not just the objecting party. 

Subdivision (e) is changed to eliminate the confusing re¬ 
quirement that a transcript be submitted to the witness. 
The term hss been construed as requiring the court reporter 
to travel, if necessary, to the witnesa, and creates a problem 
when a witness is deposed in Florida and thereafter leaves 
the slate before signing. The change Is Intended to permit 
the parties and the court reporter to handle such situations 
on an ad hoc basis as la most appropriate. 

Subdivision (f) la the committee's action in rasponae to the 
petition seeking amendment to rule 14100) filed in the 
Supreme Court Case No. ttjMO. 8ubdMsioo (f) la changed 
to clarify the need for fitrnishfng copies when a deposition, or 
part of it, is properly filed, to authorise the court to require a 
deposition to be both transcribed and Bed. and to specify 
that a party who does not obtain a copy of the deposition 
may get it from the court reporter unless ordered otherwise 
by the court This eliminates the present requirement of 
furnishing a copy of the deposition, or material part of It, to a 
person who already has a copy In subdivision (fjtfXA). 

Subdivirion (f)(3)(B) broadens the authority of the court to 
require the filing of a deposition that has been taken, but not 
transcribed. 


Subdivision (g) requires a party to obtain a copy of the 
deposition from the court reporter unless the court orders 
otherwise. Generally, the court should not order a party 
who has a copy of the deposition to Airniah it to someone who 
‘has neglected to obtain it when the deposition was tran¬ 
scribed. The person should obtain it from the court reporter 
unless there is a good reason why It cannot be obtained from 
the reporter. 

RULE 1.320 DEPOSITIONS UPON 
WRITTEN QUESTIONS 

(a) Serving Questions; Notice. After commence¬ 
ment of the action any party may take the testimony 
of any person, including a party, by deposition upon 
written questions. The attendance of vritnesses may 
be compiled by the use of subpoena as provided in 
rule 1.410. The deposition of a person confined in 
prison may be taken only by leave of court on such 
terms as the court prescribes. A party desiring to 
take a deposition upon written questions shall serve 
them with a notice stating (1) the name and address of 
the person who is to answer them, if known, and, if 
the name is not known, a general description sufficient 
to identify the person or the particular dies or group 
to which that person belongs, and (2) the name or 
descriptive title and address of the officer before 
whom the deposition is to be taken. A deposition 
upon written questions may be taken of a public or 
private corporation, a partnership or association, or a 
governmental agency in accordance with rule 
lAHXbXfi). Within 80 days after the notice and writ¬ 
ten questions are served, a party may serve cross 
questions upon all other parties. Within 10 days after 
being served with cross questions, s party may serve 
redirect questions upon-til other parties. Within 10 
days after being served with redirect questions, a 
party may serve recross questions upon all other 
parties. The court may for cause shown enlarge or 
shorten the time. 

(b) Officer to Take Responses and Prepare Rec¬ 
ord. A copy of the notice and copies of all questions 
served shall be delivered by the party taking the 
depositions to the officer designated in the notice, who 
shall proceed promptly to take the testimony of the 
witness in the manner provided by rules 1410(c), (e), 
and (f) in response to the questions and to prepare the 
deposition, attaching the copy of the notice and the 
question* received by the officer. The questions shall 
not be filed separately from the deposition unless a 
party seeks to have the court consider the questions 
before the questions are submitted to the witnesa. 

Amended July 26,1972, effective Jan. 1,1978 (266 So4d 21); 
Sept. 10,1981, effective Jan. 1.1982 (403 So.2d 926); July 16. 
1992, effective Jan. 1.1998 (604 So4d 1110). 

Committee Notes 

1972 Amendment. Derived from. Federal Role of Civil 
Procedure 81 as amended in 1970. The name of interregato- 
riea has been changed, to questions to avoid confusion with 
interrogatories to parties under rule 1440. Language 
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David E. Townsend, Ph.D. 

R.J. Reynolds Tobacco Company 
Bowman Gray Technical Center 
P.0. Box 1487 

Winston-Salem, North Carolina 27102-148-7 




.Dr. Townsend will testify concerning cigarette design. 
He will critique the evidence and opinions presented by plaintiff 
on this subject. 'It is currently anticipated that Dr. Townsend 
will testify that, in the design of cigarettes, R.J. Reynolds 
Tobacco Company specifically, and the manufacturers of cigarettes 
generally, have responded both to the scientific criticisms of 
cigarettes and the demands of smokers. It is further anticipated 

- i < 

/*■ , 

that Dr. Townsend will testify, that the tobacco industry as a 

i * 

whole and R.J. Reynolds Tobacco Company in particular have been 
instrumental in developing new cigarette designs that were both.. 
responsive to the various criticisms of the scientific and 
medical community as well as to the demands of smokers. Indeed, 
the tobacco industry,' including R.J. Reynolds Tobacco Company, 
were leaders in inventing or developing such cigarette designs.. 

In addition, Dr. Townsend may be asked to comment upon 
the opinions expressed by other witnesses, as well as the 
evidence they rely upon, to the extent that these opinions relate 
to his areas of expertise. 


Exhibit / V" 0 
Date 7 

A.VV.R. $ Assoc.' 
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Summary Of Grounds 



Dr. Townsend's expected testimony and opinions are 

based on: 

1. His education, training and experience, as 
reflected on his attached c.v. 

2. His review of scientific information and 
literature concerning the subject matter described 
above that are reasonably relied upon by members 
of his profession. 

3. His review of documents from R.J. Reynolds Tobacco 
Company concerning the subject matter described 
above and, as appropriate, documents either 
produced by other defendants in this lawsuit 
concerning cigarette design or relied upon by 
plaintiff's experts on these .subjects. 

4. His review of the evidence and testimony in the 
case. 
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ADDRESS: 


DAVID E TOWNSEND 


Residence: 


PERSONAL/CONFIDENTIAL MATERIAL REDACTED 


Office: R. J. Reynolds Tobacco Company 

Bowman Gray Technical Cantor 
P.O. Box 1487 

’Winston-Salem, NC 27102-1487 
(910)741-4965- 


BIRTH: Kansas City, Missouri 

August 14,1947 


PROFESSIONAL EXPERIENCE: 


July 1996 - present Director. Product Development. R. J. Reynolds Tobacco 

Company. Winston-Salem. N orth Carolina. Responsible 
V for Product Development Analytical Chemistry 
Research, and Analytical Chemistry Support 


June 1995-June 1996 Senior Principal Scientist. R. J, Reynolds Tobacco 

Company Winston-Salem _North Carolina . Supervise 
New Product Development 


August 1992 - June 1995 Principal Scientist. R. I RevnoldS-Tobacco Company. 

Winston-Salem North Carolina. Supervise New Product 
Development 


April 1991 - 
August 1992 


August 1987- 
March 1991 


Priadpai Scientist. R. J. RevnoidsTobac co Company. 
Winston-Salem -North Carolina . Supervise research in 
the area of materials development for cigarette products. 

Principal Scientist. R. J, Reynolds Tobaoco Company. - 
Winetoo-Salem. Norm Carolina. Responsible for 
conducting and supervising research In the areas of 
smoke formation, cigarette design and performance, 
materials development for advenoed technology 
products, and new product development 






DAVID E TOWNSEND 

(Continued) 


February 1587 
August 1S87 


January 1984 - 
January 1987 


January 1981 • 
January 1964 


October 1977- 
January 1581 


October 1974 • 
October 1977 


May 1969 * 
September 1969 


Princfoaf Scientist. R. J. Reynolds Tobacco Company. 
WinstorvSatem. North Carolina . Conducted and 

supervised research in the area of smoke formation and 
cigarette design. 

f ' , t . k 

Master,Scientist. R. J. Reynolds. Tobacco Company 
Winston-Salem. North Caroiina . Responsible for 
conducting and supervising research in the areas of 
filtration, air dilution, cigarette design, smoke formation, 
and smoke physical properties and dynamics. 


R&P Program Manager. R - J. .Reynolds Tobaeco 
Company. Winston-Salem, North Carolina . Conducted* 
and supervised research on smoke formation, aerosol 
properties, and cigarette design. 


Senior R&D Chemist R. J. Reynolds Tobacco Company. 
Winston-Salem, North Carolina. Responsible for 
conducting end supervising research in -the areas of 
tiitration {including selective filtration), air dilution, the 
effects of dgarette construction parameters on cigarette, 
performance smoke physical properties, and cigarette 
paper R&D. 


R&D Chemist. Rohm & Haas Company. Philadelphia. 
Pennsylvania . Conducted research on low and high 
volume (750 mm lb$/year) acrylate and methacrylate 
monomer processes. Research included kinetics of 
homogeneous catalyzed reactions, synthesis ■ and 
characterization of heterogeneous catalysts end high - 
volume process optimization. 


Ltooeti > Mvers . Durham. North Carolina. Laboratory 
Assistant - Primarily h the area of gas-phase deliveries 
of cigarettes. ' 




I 



EDUCATION: 


DAVID E. TOWNSEND 
(Continued) 


Ph-D., Physical Organic Chemistry 
Florida State University 
Tallahassee, Florida 

i 


M.S., Physical Organic Chemistry 
Florida State University 
Tallahassee, Florida 

B.S., Chemistry 

University of North Carolina at Chapel Hill 
Chapel Hill, North,Carolina 


1972-1974 


1969-1972 


1965-1969 


MILITARY SERVICE: 

United States Army / 

Southeastern Signal School 

Active Duty for Training, U,$. Army Reserve 


February 1973- 
dune 1.973 


RESEARCH PUBLICATIONS: 

1 . . The Quantum Chain Process In the Sensitized Cfs-Trans Photofromerlzalfon of 
1.3-Oterws. J. AM. CHEM. $OC.,9£ 5969 (1973). 


Z Chemical and Physical Evidence for Anthracane-I.S-Piena Exdolexes. £ 
Quencher seneltia fl Photodimerization. J. AM. CHEM. SOC., fig: 6140 (1973). 


3. Mechanistic As pects of the -Sensitized Cis-Trans Photo-isomerization of 1.3- 
Dienea . "Symposium on Photochemistry of Hydrocarbons " Division of petroleum 
Chemistry Abstracts. American Chemical Society, 1973, pp. 277-205. 
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l J. AM, CHEM. SOC.. 99(16): 5992 (1977). 




mas. J. CHEM. SOC. CHEM. COMM., 1978, p. 568. 


Fhotodifflori 2 ation . "Symposium on Organic Photochemistry,* Division of 

Petroleum Chemistry Abstracts, Am. Chem. Soc., 1B79, p. 286. 
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10. The Effect of Cloarette Pa&ef Permeability and Air Dilution on Carbon Monoxide 
Production end Diffusion, from the Tobacco Rpd. .Presented at 36* Tobacco 
Chemists' Research Conference, Raleigh, NC, 1982. and at CORESTA 1982 
Symposium, Winston-Salem, NC. 


Tobacco Rod . Presented at the 37* Tobacco Chemists* Research Conference, 
Arlington, VA, 1983, and at CORESTA 1983 Symposium, Florence. 


J. AM. CHEM. SOC., 10&9): 2530 (1983). 
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14. Procatsas Occurring In a Bummo Cloaretle . Invited Paper.HORIZONS Lecture- 
Series, Kimberiy-Claffc Corporation, Atlanta, 1966. 

15. Segmented Cigarette, U.S. 4,595,024. June-17,1966. 
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17. Segmented Cigarettes with Uniform Bum Rates, U.S. 4,730,626, March 15,.1986. 

18 . A Comparative ignition Propensity Study of Foreign and U,S. Cigarettes . J. Fire 
Scl., 8:239-253 (1990). 

19. The Effects of Cigarette Circumference on Ignition Propensity . J. Fire Scl., JM: 
52-65(1993). 

20. A Comparative lanilion Prop ensity Study of Foreign end U.S. Cigarette s ilslno the 
NIST Cotton-Duck Modem? Ignition Test Method . J. Fire Sd., J3:366-398 (1995). 
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UP/ 04/1-3 1-632 Cigarette industry releases-^ist of- 600 ingredients 

WASHINGTON. April' J 3 (UP!) •• The Six major U3. tob a eco companies 
released Wednesday the list of 600 ingredients they add in manufacturing 
cigarettes in a move to combti pressure /or more regulation of their 
industry. . 

R.J. Reynolds Tobacco Co. revealbd the ingredients on behalf of the 
major UJ5. cigarette manufacturers; including the American Tobacco-Co.. 
Brown and Williamson, Liggett Group, Inc.. Loriilard. Inc. and Philip 
Morris Inc. 

Reynolds spokesman-David Pishel said. 'More than 98 percent of the 
ingredients are approved as food additives by the US. Food and Drug 
Administration, and have been given the tutus ’Generally Recognized as 
Safe In foods’ by the FDA or other expert committees.*' 

Critics, hovever, said tome of the ingredients were toxic, and Rep. Ron 
Wyden..D-Ore„ said about' 100 ingredients were missing from the list.that 
had'been formerly disclosed to federal authorities. 

Philip^ Morris spokesman Tony Andrade said. "The 600 ingredients is the 
complete list given-to the federal government under the Federal Cigarette 
Labeling Act. There might be a few other ingredients added to the paper 
because the law-does not refer to-ingredienti added to cigarette piper.' 

Congressional hearings are scheduled for Thursday to further Investigate 
the cigarette industry. 

Andrade said the ingredients list was not released in anticipation of 
congressional bearings, but be expected discussion of the ingredients to be 
on the agenda. 

Among the primary ingredients, in addition to tobacco, are wtter. sugar, 
glycerin, licorice, cocpa and additional flavorings. The list of 600 
ingredients, tgenuand chemicals tbet are added to the primary item* 
during manufacture run the alphabet from acetanisoie to yean. 

Some of the additives include alfalfa, ammonia, ascorbic acid, basil and * 
bay leaf oil. oaffeihe; carbon dioxide, beta-carotene,, ethyl alcohoL.elhyt 
propionate, honey, smoke flavor, snakeroot oil. vanilla, wild cherry bark, 
wine and'xantfaan gum. 

Cigarettes are 90 percent tobacco, Reynolds said: Other primary 
ingredients of 99 percent of US. non-mentholcigarettet alto contain 
waier. suiari. glycerin, propylene glycol licorice, cocoa and additional 
flavors. Additional ingredients, the company-said, for flavoring make up 
about 0.02 percent of cigareuet. 

The Action on Smoking and Health, however. said some of the chemicals 
are so toxic that they could oot be;dumped-in a landfill under federal 
environmental lavs.. 

John Banxhcf, director of the anti-smoking organisation, saidi ’ ll it 
unconscionable.that the industry would be able to add'cbemicalt too 
dangerous to be used in foods or even added to landfills witbany 
governmental! letting;* 

Banthtf also said the ingredient list includes at lean 13 chemicals 
'which are-banned by the FDA because they are too dangerous to be allowed 
In foods ' 


The anti-amoking organisation cited ethyl-2-f luroate.which causes liver 
damage in tesiing on animal*:freon-1 l..a cbolorofiuorocarboo; and ’ 
metboprene. a pesticide used to kill insects on stored tobacco. 

Pressure bat been mourning:recently for the tobacco industry to be more 
forthcoming in information on the manufacture of cigarettes. Testimony 
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during Mereh hearings chiired by Rep. Henry Taxman, D-Callf., for the 
Energy tod Commerce Committee's subcommittee os health tad the environment, 
suggested tobacco-companies hid information about cigarette ingredient* and 
knew tbit nicotine is addictive Taxman hat tuggesied further regulation of 
cigarette manufacturing.. 

Taxman said te also it considering legislation that vouid authorite the 
Foodand Drug Administration, vbich currently has virtuUiy no oversight 
pov»n over the tobacco industry,.to regulate cigarettes as a drug delivery 
system. 

Taxman aaid> he vouid hold a bearing of hts subcommittee Thursday to 
investigate such matters and bad sent' “formal letters of invitation" to tbe 
chief executive officers and scientific research directors of Philip Morris 
and several'othcr tobacco companies. 

Philip Morris earlier said they vere releasing the Usi of ingredients 
to show they are not harmful to smokers.. 

"The industry's decision to make this proprietary information publicly- 
available to our consumers is in response to misleading allegations 
recently made about the nature of the ingredients used in our products' 
tsitf SimnJirrith. grnrrii townwi for Philip,McrriiUi,A- 

Parrish said that Philip Morris and the other five companies bad been 
submitting a list of ingredients added to tobacco used in cigarettes 
manufactured and sold in the United Stale* to;tifte Secretary of< the 
Department of Health and Human Services OHHS) as requirediby the Federal . 
Cigarette Labeling and Advertising Act each year since Mtt. 

The Act recognises that cigarette ingredients are trade secrets and: 
requires that HH5 maintain stria eonfideMihlity. 

Parrish said tbe ingredients added to tobacco used in cigarettes 
manufactured and*told in the United Slates by Philip Morris are common 
foods or food : additives, and are included on the-Fool} and Drug 
Administration's lists of approved food additivason substances "generally 
recognised as safe* (GRAS), are on the Flhvor Extract Manufacturers: 

Association's GRAS Usi. or have been approved by federal agencies, such at * 
the Bureau of Tobacco, Alcohol and ; Fire armsor the Environmental! Protection 
Agency. 

"UnfortunatelyParrish said! "the confidentiality that Congress 
mtndaied'fo* cigarette ingredients information has been misehartaerixed at 
an attempt by cigarette manufacturers to be ‘secretive’ and keep 
information from the American public." 
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April 12.1994 


Ingredients Added to Tobacco in the Manufacture of Cigarettes 
bv the SU Major American Cigarette ComMlligL2 


1. ACETAN1SOLE • FDA approved food additive; FEMA ORAS; found in beef, 
cranberry, guava, grape, mango, peppermint; used in frozen dairy products, hard 
candies. 

2. ACETIC ACID • FDA GRAS; FEMA GRAS; found in banana, beer, beef, 
apple juice, apricot, blue cheese, blueberries; used in condiment relishes. 

3. ACETOIN - FDA ORAS; FEMA GRAS; found in apples, buuer, yogurt, 
asparagus, black currants, blackberry, wheat, broccoli, brussel sprouts, cantaloupe; 
used in baked goods. 

4. ACETOPHENONE • FDA approved food additive; FEMA GRAS; found in 
apple, cheese, apricot, banana, beef, cauliflower; used-in chewing gum. 

3.6• ACETOXYDIHYDROTHEASPJRANE * FEMA GRAS; used In baked goods, 
instant coffeeAea. snacks, soups, seasonings, mest products. 

6, 2-ACETYL-3-ETHYLPYRAZINE • FEMA GRAS; found in pork; used in 
soups. 

7.2- ACETYL-5-MFTHYLFURAN - FEMA GRAS; found in coffee, roasted 
filbert, tomato juice; used in soups, nut products, snack foods, gravies. 

8. ACETYLPYRA2INE • FEMA GRAS; found in beef, coffee, popcorn, sesame 
seed, almond, wheat bread, cocoa, peanut, pork, potato chips; used in frozen dairy 
products. 

9.2- ACETYLPYRIDINE • FEMA GRAS; found in cocoa, coffee, roasted peanut, 
potato chips, tea. beer, wheat bread, hazelnut, iamb/mutton. potato; used in 
breakfast cereals, ice cream, candy. 


;/ The sis companies are the American Tobacco Company. Brown a i 

Williamson. Liggett Group. Inc.. Lorillard, Inc.. Philip Morris incorporated 
and R J. Reynolds Tobacco Company. 
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10.3- ACETYLP YRJD1NE • FEMA GRAS, found in routed filbert, cocoa; uied in 
non-alcoholic beverages, ice cream, candy, gelaun and pudding, baked |oodi. 

11.2 • ACETYLTHJA20LE * REM A GRAS, found in bean, potatoes. artichoke, 
asparagus, beef, beer, brazil nuu, rice, boiled shnmp. uted in snack foods. 

12. ACONITIC ACID - FDA GRAS; FEMA GRAS, found in beei root, sugarcane; 
used in alcoholic beverages, baked goods, chewing gum. 

13. dl-ALANINE - FDA approved food additive, natural constituent of protein in 
plants and animals; found in apple, beef, carob. pea. soybean, wine, z u cc h i n i. 

14. ALFALFA EXTRACT - FDA GRAS. FEMA GRAS; found in alfalfa: used In 
baked goods. 

15. ALLSPICE EXTRACT. OLEORESIY AND OIL • FDA ORAS; FEMA 
GRAS; used in soups, candies, chewing gum meats 

16. ALLYL HEXANOATE • FDA apposed tu<d additive; FEMA GRAS; found 
in baked potato; uted in gelatin and puddings 

17. ALLYL 10N0NE - FDA approved Inod iJdiuve; FEMA GRAS; uted in ice 
cream, baked goods, candy, gelaun and puddings, jellies. 

IS. ALMOND BITTER OIL • FDA GRAS. FEMA GRAS; found in almond, 
apricot, peach kernel; used in baked gooo>. candy, gelatin and puddings, chewing 
gum. 

19. AMBERGRIS TINCTURE • FDA GRAS. FEMA GRAS; Used In non-alcoholic 
beverages, ice cream, candy. 

20. AMMONIA • Occurs in humin/inimal bretih due to protein metabolism; 
dissolved in water it it i naturally occurring substance that plays a vital role in 
protein metabolism in animals, including man. 

21. AMMONIUM BICARBONATE - FDA GRAS; uted in baked goods. 

22. AMMONIUM HYDROXIDE - FDA GRAS; found in cured pork. 

23. AMMONIUM PHOSPHATE DIBASIC • FDA GRAS; used in dough, ice 
cream, gelatin ind puddings. 
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24. AMMONIUM SULFIDE • FEMA GRAS; used in baked foods, meat products, 
gravies, condiments. 

25. AMYL ALCOHOL • FDA approved food additive; FEMA GRAS; found in 
apple, banana, cheese, chicken, coffee, potato, raspberry, strawberry, tomato; used 
in baked goods, candy, gelatin and puddings, chewing gum. 

26. AMYL BUTYRATE - FDA approved food additive; FEMA GRAS; found in 
bananas, beer, apple juice, apricots, strawberries, wine; used in synip. candy, 
chewing gum. 

' 27. AMYL FORMATE • FDA approved food additive; FEMA GRAS; found in 
apples, strawberry, brandy, honey, tomatoes, whiskey; used in non-alcoholic 
beverages, candy, chewing gum. 


28. AMYL OCTANOATE - FDA approved food additive; FEMA GRAS; found in 
strawberry, apple, cognac; used in baked goods, candy, gelatin and puddings. 

29. alpha-AMYLCINNAMALDEHYDE • FDA approved food additive; FEMA 
GRAS; found in black tea. olibanum; used in candy, baked goods, chewing gum. 

, / 


30. AMYR1S OIL - FDA approved food additive; found in brandies, liqueurs, 
amryis balsamifera; used in brandies, liqueurs, oriental specialties. 


31. trans-ANETHOLE - FDA GRAS; FEMA GRAS; found in cheese, tea, apple, 
licorice; used In alcoholic beverages. 


32. ANGELICA ROOT EXTRACT. OIL AND SEED OIL - FDA GRAS; FEMA 
GRAS; used in non-alcoholic beverages, alcoholic beverages, baked goods, chewing 
gum. 

33. ANISE, ANISE STAR. EXTRACT AND OILS . FDA GRAS; FEMA GRAS; 
found in star anise; used in ice cream, ices, baked goods, Candy, chewing gum. 
meats, condiments. 


34. ANISYL ACETATE • FDA approved food additive; FEMA GRAS; found in 
currant; used in baked goods, candy, gelatin and puddings, chewing gum. 

35. ANISYL ALCOHOL • FDA approved food additive: FEMA GRAS; found in 
honey, tomato; used in gelatin and puddings. 

36. ANISYL FORMATE • FDA approved food additive; FEMA GRAS; found in 
vanilla; used in candy, baked goods. 

37. ANISYL PHENYLACETATE -.FDA approved food additive; FEMA GRAS; 
found in honey; used in baked goods. 
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38, APPLE JUICE CONCENTRATE. EXTRACT. AND SKINS - common food 
item found In apple; used in juices, baked goods. 

39. APRICOT EXTRACT AND JUICE CONCENTRATE - Common food item 
found in apricot; used in condiments 

40.1-ARGININE ♦ FDA approved food addiuve. natural constituent of proteins in 
plants and animals. 

41. ASAFETIDA FLUID EXTRACT AND Oil. • FDA GRAS; FEMA GRAS; 
used in condiments, candy, soups, meats 

42. ASCORBIC ACID • FDA GRAS. FEMA GRAS; found in citrus fruit, tea 
leaves; used in baked goods, sweet sauce, soups, candy, gelatin and puddings, dairy 
products. 

43.1'ASPARAGINE MONOHYDRATE - FDa approved food additive; found In 
proteins, licorice. 

44.1'ASPARTIC ACID • FDA approved rood addiuve; FEMA GRAS; found in 
proteins, licorice; used in seasonings 

45. BALSAM PERU AND OIL • FDA GKAS, FEMA GRAS; found in Peru 
baisam; used in baked goods, syrup*, *and> shewing gum. 

46. BASIL OIL - FDA GRAS; FEMA tiK Ai. tound in basil used in baked goods, 
condiments, meats. 

47. BAY LEAF. OIL AND SWEET Oil. • FDA GRAS; FEMA GRAS; found in 
bay (eaves; used in condiments, meat 

48. BEESWAX WHITE »FDA GRAS. FEMA GRAS; used in baked goods, candy, 
honey. 

49. BEET JUICE CONCENTRATE * Beets are included among “Miscellaneous 
Vegetables' in FDA Standards of Identity and are also covered by a USDA 
Standards for Grades. 

50. BENZALDEHYDE • FDA GRAS: FEMA GRAS; found in apple juice, 
almond, apricot, artichoke, asparagus, beans, beef, beer; used in baked goods, 
chewing gum. 

51. BENZALDEHYDE GLYCERYL ACETAL • FDA approved food addiuve; 
FEMA GRAS; used n baked goods, candy, gelatin and puddings, chewing gum. 
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52. BENZOIC ACID - FDA GRAS; FEMA GRAS; found in cinnamon, 
strawberry, ten, apple, beer, bread, cocoa, honey; used in baked goods, cheese, 
candy, chewing gum, condiment relish. 

53. BENZOIN • FDA approved food additive; FEMA GRAS; used in non-alcoholic 
beverages, alcoholic beverages, baked goods, candy, chewing gum. 

54. BENZOIN RESIN - FDA approved food additive; FEMA GRAS; used in 
baked goods, gelatin and puddings, chewing gum. 

55. BENZOPHENONE • FDA approved food additive; FEMA ORAS; found in 
grape, applet, papaya; used in frown dairy products. 


56. BENZYL ALCOHOL • FDA approved food additive; FEMA GRAS; found in 
apricot, beef. beer, almonds, apple, apple juice, asparagus, bananas, black currants, 
blackberries; used in chewing gum, candy, baked goods. 


57. BENZYL BENZOATE • FDA approved food additive; FEMA GRAS; found 
in celery, parsley, black currants, butter, guava, pineapple, papaya; used in ice 
cream, baked goods, candy. r 


58. BENZYL BUTYRATE - FDA approved rood additive; FEMA GRAS; found 
in apple, apple juice, apricot, banana, parmesan cheese, grape, honey, mango, 
melon, musbnelon, orange juke, papaya; used in candy. 

59. B?NZYL CINNAMATE - FDA approved food additive; FEMA ORAS; used 
in non-alcoholic beverages, baked goods, candy. 

60. BENZYL PROPIONATE - FDA approved food additive; FEMA GRAS; found 
in strawberry, used in eandy. 

61. BENZYL SALICYLATE • FDA approved food additive; FEMA ORAS; found 
in cranberry, apple flowers; used in baked goods. 



62. BERGAMOT OIL • FDA GRAS; FEMA GRAS; found in oranges; used in 
icings, gelatin, alcoholic beverages. 

63. BISABOLENE • FEMA GRAS; found in carrot, ginger, hops, guava, mango, 
ginger, used in baked goods, candy. 

64. BLACK CURRANT BUDS ABSOLUTE • FDA approved food additive; 
FEMA GRAS; used in non-akoholic beverages, baked goods, candy, gelatin and 
puddings. 


65. BORNEOL • FDA approved food addniv ■; FEMA GRAS; found in 




in 

H 

CT> 

-J 

cn 

S> 

w 

to 


biMiaittAaiiteifi 


lu/tiri/r'l- 


iiiALi 






carrot, blackberries. brandy, grapes, cocoa; used in baked goods. 

66. BORNYL ACETATE - FDA approved food additive; FEMA GRAS; found in 
carrot, black currants, gin. finger, kiwi fruit, ptiucia. plum, sweet potato, soy 
sauce, black and green tea; used in gelatin and puddings, candy, ice cream. 

67. BUCHU LEAF OIL • FDA approved food additive: FEMA GRAS; used in ice 
cream, ices, candy, condiments. 

68.13-BUTANEDIOL ■ FDA approved food additive; used as solvent for natural 
and synthetic flavors. 

69.2J-BUTaNEDIONE ■ FDA GRAS; FEMA GRAS; round in apple, bean. beef, 
butter, artichoke, avocado, black currents, bluebeny. blue cheese, grape brandy, 
wheat, bnissels sprouts; used in meat products. 

70.1'BUTANOL - FDA approved food additive; FEMA GRAS; found in apple 
juice, banana, beef, celery, cheese (Cheddar and Swiss), peach, potato: used in 
nonalcoholic beverages, alcoholic beverages, ice cream, ices, candy, cream, baked 
goods. 

r 

71.2-BUTANONE * FDA approved food additive; FEMA GRAS: found in apple, 
apricot, banana, cauliflower, celery, chicken, coffee, milk, onion, tomato; used in 
nonalcoholic beverages, tee cream ices, candy, baked goods. 

72.4(2 -BUTENYLIDENEFS i Ji .TRJMETHYL-2-CYCLOHEXEN- 1 -ONE 
■found in. white-flesh nectarine, starfruit. grapefruit juice. 

73. BUTTER. BUTTER ESTERS. AND BUTTER OIL ■ FDA approved food 
additive; FEMA GRAS; found in butter, used in frozen dairy products. 

74. BUTYL ACETATE • FDA approved food additive; FEMA GRAS; found in 
apple, banana, beer, black currant, cashew nuts, cheese, raspbeny, apricot, 
blackberry, brandy, cantaloupe; used in cheeses, baked goods, candy. 

75. BUTYL BUTYRATE • FDA approved food additive; FEMA GRAS; found in 
banana, apricot, blackberry, brandy, pirmeun cheese, honey, mango, melon, 
muskmelon, orange juice, papaya; used in candy. 

76. BUTYL BUTYRYL LACTATE • FDA approved food additive; FEMA GRAS; 
used in non-alcoholic beverages, baked goods, candy, sweet sauces. 

77. BUTYL ISOVALERATE • FDA approved food additive; FEMA GRAS; found 
in apple, apricot, banana, parmesan cheese, olives, pear. plum, strawberry, wine; 
used in baked goods. 
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78. BUTYL PHENYLACETATE - FDA approved food additive; FEMA GRAS; 
found in papsya. sJfaifa; uted in baked goods, ice cream, candy. 

79. BUTYL UNDECYLENATE • FDA approved food additive; FEMA GRAS; no 
limitation for use in food other than good manufacturing practices. 

80.3-BUTYUDENEPHTHALIDE • FEMA GRAS; found in celery, celery stalk; 
used in soups, condiments, meats. 

81. BUTYRIC ACID • FDA GRAS. FEMA GRaS. found in apple, beef. beer, 
black cuiTants. blueberries, wheat bread, butter, blue cheese; used in snack foods, 
candy, margarine. 

82. CADINENE • FDA approved food additive, found in grapefruit, orange juice, 
peach, pepper, peppermint, tea; used in baked goods, candy, gelatin and puddings, 
meat products. 

83. CAFFEJNE - FDA GRAS; FEMA GRAS, found in coffee, let, mate, kola nut; 

used in non-alcoholic- beverages, ice cream ice*, baked goods, candy, gelatin and 
puddings. / 

84. CALCIUM CARBONATE • FDA GRAS, no limitation for use in food other 
than good manufacturing practice* l «J a* a dietary supplement; also used in 
baked goods, chewing gum. beverage* 

85. CAMPHENE - FDA approved lood addiuve; FEMA GRAS; found in carrot, 
Cheddar cheese, finger, apricot, black currants, blackberry, celery, gin, kiwi fruit; 
used in candy, baked goods, ice cream 

86. CANANOA OIL • FDA GRAS. FEMA GRAS; used in non-alcoholic 
beverages, etndy, baked goods. 

87. CAPSICUM OLEORESIN • found in pepper, used in non-alcoholic beverages, 
baked goods, condiments, candy, chewing gum, meats. 

88. CARAMEL COLOR • FDA GRAS; FEMA GRAS; found in sugars; used in 
gravies, meats, condiments. 

89. CARAWAY OIL • FDA GRAS. FEMA GRAS: found in caraway seeds; used in 
baked goods, condiments. 

90. CARBON DIOXIDE * FDA GRAS; used in beverages, meat products, 
processed fruits, dairy products. 
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91. CARDAMOM OLEORESIN, EXTRACT. SEED OIL, AND POWDER -FDA 
GRAS: FEMA GRAS; found in cardamom; used in baked goods, pickles, neau. 

92. CAROB BE*N AND EXTRACT • FDA GRAS; FEMA GRAS; found in 
carob beans; used in baked goods, candy, gelatin and puddings, icings and toppings. 

93. beta-CAROTENE • FDA GRAS: found in carrot. pumpkin, spinach, broccoli, 
used in processed fruit and fruit juices, dairy products. 

94. CARROT OIL * FDA GRAS; FEMA GRAS; found in carrots; used in baked 
goods. 

95. CARVACROL - FDA approved food additive; FEMA GRAS; found in pepper, 
spearmint, tea; used in baked goods, condiments, candy, gelatin and puddings, 
chewing gum. 


96.4-CARVOMENTHENOL • FDA approved food additive: FEMA GRAS; found 
in carrot, celery seed, cocoa powder, grape, grapefruit, orange, lea, wine; used in 
non-alcoholic beverages, candy, baked goods, gelatin and puddings, chewing gum. 


97.1-CARVONE - FDA GRAS; FEMA GRAS; found in grapefruit juice, honey, 
hops oil. orange juice, beer, cherries, endive, guava, hazelnuts; used In candy, 
condiments, baked goods. 


96. beta-CARYOPHYLLENE - FDA approved food additive; FEMA GRAS; found 
in carrot, artichoke, banana, cashews, apples, celery, chervil, chicken, cocoa; used 
in chewing gum. ice cream, beverages. 

99. beu-CARYOPHYLLENE OXIDE - FDA approved food additive; found in 
rosemary; used in beverages, ice cream, candy, condiments. 

100. CASCARJLLA OB. AND BARK EXTRACT • FDA GRAS; FEMA GRAS; 
used in baked goods, candy, condiments. 

101. CASSIA BARK OIL • FDA GRAS; FEMA GRAS; found in cassia; used in 
mest products. 


102. CASSIE ABSOLUTE AND OIL - FDA approved food additive; FEMA 
GRAS; found in cassie; used in candy, baked goods, ice cream. 


103. CASTOREUM EXTRACT. TINCTURE AND ABSOLUTE - FDA ORAS; 
FEMA GRAS; found in castor; used in baked goods, condiments, candy, chewing 


gum. 





U1 

H» 

01 

-J 

cr> 

© 

w 

NT 

-J 


Mima lihrar '' aMaaMMaM 


104. CEDAR LEAF OIL • FDA approved food additive; FEMA GRAS; found in 
Cedar tree; wed in alcoholic bevenges, mean, candy. 

!0J. CEDARWOOD OILTERPEKES AND VIRGINIANA • FDA approved food 
additive; found in cedarwood. clary sage oil. 

106. CEDROL • FDA approved food addiuve. found in Cypreas wood, cedar wood; 
wed in alcoholic beveraget. meal products 

107. CELERY SEED EXTRACT. SOLID. OIL. AND OLEOREStN - FDA GRAS; 
FEMA GRAS; found in celery teed*. celery. used in baked goodi, meau, toupi, 
condiments, pickle*. 

108. CELLULOSE FIBER - Natural polysaccharide which ii the moit abundant 
carbohydrate in nature; found in all plant material; wed in grated cheese, fruit 
prctervei/jimi, fruit jellies. 


109. CHAMOMILE FLOWER OIL AND EXTRACT • FDA GRAS; FEMA GRAS; 
found in chamomile flower*; wed in non -alcoholic beverage*, ice cream, baked 
goods, gelatin* and pudding*. 


110. CHICORY EXTRACT • FDa GRAS. FIMA GRAS; fourafin chicory, wed in 
baked goods, non-alcoholic beverage*, ue cream 


111. CHOCOLATE • FDA GRAS, common I nod item. 

112. CINNAMALDEHYDE - FDA GRAS. FEMA GRAS; found in beer, brandy, 
bluebcrrft*. cantaloupe, capers, cranbcmc*. gin. guava, melon; used in gravies, 
Cindy, ice cream, meat. 

113. CINNAMIC ACID • FDA approved food additive; FEMA GRAS; found in 
beer, blackberry, capers, cherry, grape, gusvs, malt, mango, mushroom, passion 
fruit, strawberry; used in soft candy. 

114. CINNAMON LEAF OIL. BARK OIL. AND EXTRACT - FDA ORAS; 
FEMA GRAS; found in cinnamon tree; used in baked goods, chewing gum, candy, 
meau. condiments, pickles. 


115. CINNAMYL ACETATE * FDA approved food additive; FEMA GRAS; found 
in guava; used in candy, ice cream, condimenu. 


116. CINNAMYL ALCOHOL ■ FDA approved food additive; FEMA GRAS: found 
in blackberry, blueberry, cantaloupe, cranberry, guava, melon, raspberry, 
strawberry, watermelon; used in non-alcoholic beverages. 
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117. CINNAMYL CINNAMATE * FDA approved food additive. FEMA GRAS: 
found in ttotax; uted In baked goods, ice cream, candy. 

118 CINNAMYL ISOVALERATE • FDA approved food additive; FEMA GRAS; 
found in chestnut flowers; used in candy, gelatin and puddings, chewing gum. 

119. CINNAMYL PROPIONATE • FDA approved food additive; FEMA GRAS; 
used in hard candy. 

120. CITRAL • FDA GRAS; FEMA GRAS; found In grapefruit juice, orange, 
orange juice, celery, apricot black currants, grape, hop*, kiwi fniit mango, mango 
ginger, melon, plum, raspberry, runt: used in baked goods, candy, ice cream. 

121. CITRIC ACID • FDA ORAS; FEMA GRAS; widely found in fruits and 
vegetables; used in fruit juices, meats, poultry, beverages. 

122. CITRONELLA OIL - FDA GRAS: FEMA GRAS; found in citronella; used in 
alcoholic beverages, ice cream, baked goods. 

123. dl-CITRONELLOL ■ FDA approved food additive; FEMA GRAS; found in 
apple, apricot, beer, black currants, blackberry, blueberry. orange.juice. passion 
fruit, peach ; used in soft candy. 

124. CtTRONELLYL BUTYRATE ■ FEMA GRAS; found in passion fniit tomato; 
used in baked goods, candy, gelatins, puddings, non-alcoholic beverages. 

125. CTTRONELLYL ISOBUTYRATE - FDA approved food additive; FEMA 
GRAS; used in candy, gelatins and puddings, non-alcoholic beverages, baked goods. 

126. GVET ABSOLUTE - FDA ORAS; FEMA GRAS; found in civet; used in ice 
cream, candy, baked goods, chewing gum. 

127. CLARY OIL ■ FDA GRAS; FEMA GRAS; found in clary aage; used in 
alcoholic beverage*, baked goods, condiments. 

128. CLOVER TOPS. RED SOLID EXTRACT - FDA GRAS; FEMA ORAS; 
found in clover flowers; used in jam and jelly. 

129. COCOA. COCOA SHELLS. EXTRACT. DISTILLATE AND POWDER 
•FDA GRAS; found in cocoa, cocoa shells; used in baked goods. 

130. COCONUT OIL ■ found In coconut; used in shortening and candies, chocolate. 

131. COFFEE - FDA GRAS; found in coffee; used in baked goods, candy, syrups. 



C 

Pi 

g 

s 


* 

U 

u 


in 

(Ti 

© 

W 

to 

ID 




dnn.q/tnnlDD 


132. COGNAC WHITE AND GREEN OIL ■ FDA GRAS; FEMA GRAS; found in 
cognac brandy; used in alcoholic beverages, ice cream, baked goods. 

133. COPAIBA OIL • FDA approved food addiuve; found in copaiba. 

134. CORIANDER EXTRACT AND OIL • FDA GRAS; FEMA GRAS: found In 
coriandar, used in baked goods, meau. condiments. 

135. CORN OIL • found in com; used in baked goods, maragarine, salad oils. 


136. CORN SILK • FDA GRAS; FEMA GRAS; round in cccn; used in baked 
goods, beverages, candy, desserts 

137. COSTUS ROOT OIL • FDA approved rood addiuve; FEMA GRAS; found in 
Coitus root; used In candy, baked goods. 


138. CUBEB OIL • FDA approved food additive; FEMA GRAS; found in Piper 
cubebs; used in condiment relish. 

139. CUMINALDEHYDE • FDA approved food additive; FEMA GRAS; found in 
beef, black currants, honey, mango, bonito. grape brandy, pistacia fruit; used in 
baked goods, chewing gum. frozen dairy products. 


140. para-CYMENE • FDA approved food additive; FEMA GRAS; found in 
apricot. banana, beans, bell, black currants, brandy apple, carrots, celery; used In 
chewing gum. 


141.1-CYSTEINE - FDA GRAS; FEMA GRAS; natural constituent of protein in 
plantrand animals; found in Pippali foist (India); used in condiment relish; 
beverages, meau. baked goods, dairy products. 

142. DANDELION ROOT SOLID EXTRACT - FDA GRAS; FEMA GRAS; found 
in dandelions; used in baked goods. 

143. DAVANA OIL • FDA approved food additive: FEMA GRAS; found in 
Anemisit plant; used in alcoholic beverages. 


144.2'trans l 4*trans*DECADIENAL • FDA approved food additive; 

FEMA GRAS; found in chicken, cranberry, peanut, tomato; used in vegetables, 
baked goods, meat, candy, chewing gum. cereals. 

145. delia-DECALACTONE • FDA approved food addiuve; FEMA GRAS; found 
in apricot, beef fat, butter, black currants, blackberry, blue cheese. Cheddar cheese, 
chicken, coconut, cranberry, cream; used in baked goods, margarine, candy. 
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146. gimmi'DBCALACTONE - FDA approved food additive; FEMA GRAS; 
found in apricot, beef, butter, beer, blue cheeie. grape brandy, plum brandy, wheat 
bread, cantaloupe, cheese; used in baked goods, frozen dairy products. 

147. DECANAL • FDA GRAS; FEMA GRAS, found in almond, apple, apple 
flowers, apricot, artichoke, avocado, beef, wheat bread, used in baked goods, 
beverages, ice cream, candy. 

148. DECANOIC ACID • FDA approved food addmve. FEMA GRAS; found in 
apple, apple flowers, banana, beef, beer, blackberries, blue cheese, brandies, wheat 
bread, butter, heated butter, used in imiiauon dairy goods. 

149.1-DECANOL • FDA approved food addiuve. FEMA GRAS; found in apple, 
apple juice, apricot, asparagus, banana, beer, brandy apple, butter, wed in frozen 
dairy goods, ice cream, beverages, candy 


ISO. 2-DECENAL - FDA approved food addiuve. FEMA GRAS; found In carrot 
root, chicken, orange, soybean; used in non alcoholic beverages, alcoholic 
beverages, baked goods, candy, gelaun and puddings, dairy products-. 


151. DEHYDROMENTHOFUROLACTONI. FEMA ORAS; used In chewing 
gum. 


152. DIETHYL MALONATE • FDA approveJ lood additive; FEMA GRAS; found 
in whiskey, wine, blackberry, grape brandy strawberry wine. 

151. DIETHYL SEBACATE - FDA approved lood addiuve; FEMA GRAS; used in 
chewing gum. candy, baked goods. 

154. 2.1-DIETHYLPYRAZ1NE • FEMA GRAS, found in wheat bread, wheat, 
hazelnut, baked potato, soy sauce; used in candy, gelatin and puddings. 

155. DIHYDRO ANETHOLE • FEMA GRAS; used in non'alcoholic beverages, 
alcoholic beverages, ice cream, ices, candy, dairy products, baked goods. 

156. 5.7*DIHYDRO'2-METHYLTHIENO(3,4'D) PYRIMIDINE • FEMA GRAS; 
used in breakfast cereals, beverages, ice cream, candy, dairy products. 


157. DILL SEED OIL AND EXTRACT • FDA GRAS; FEMA GRAS; found in 
dill; used in cheese, meats, sauces, dips, baked goods. 

158. meti'DIMETHOXYBENZENE • FDA approved food additive; FEMA GRAS; 
found in brandy grape, salami, filberts: used in meat products, beverages, ice 
cream, candy, baked goods. 
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159. para-DlMETHOXYBENZENE • FDA approved food additive; FEMA ORAS; 
found in tea, hyacinth oil. peppermint oil; used in gelatin pudding, beverages, ice 
cream, candy, baked goods. 

160.2,6-DlMETHOX YPHENOL ■ FEMA GRAS; found in maple syrup, ntm. 
smoked sausage, wine; used in seafood, meat, baked goods, candy, soups. 

161. DIMETHYL SUCCINATE • FDA approved food additive; FEMA GRAS; 
found In blackberry, hazelnut; used in hard candy, beverages* ice cream, candy, 
baked goods. 


162. 3.4-D1METHYL-1.2-CYCLOPENTANEDIONE • FEMA GRAS; found in 
routed coffee; used in nut products, beverages, ice cream, candy. 


163. 3.5 -DIMETHYL-1.2-CYCLOPENTANEDIONE - FEMA GRAS; found in 
routed coffee; used in soft candy. 


164. 3.7-DIMETHYL-U.6-OCTATRIENE • FDA approved food additive; FEMA 
GRAS; found in apricot, guava, pineapple, tomato; used in frozen dairy goods. 


165.4,5-DIMETHYL*3-H YDROXY *2.5 -DIH YDROFURAN^2-ONE • FEMA 
GRAS; found in almond, asparagus, wheat bread, butter, chicken, steamed dam. 
cocoa, coconut, coffee, com; used in baked goods, sweet sauce. 


166. 6.10-DIMETHYL-S.9-UNDECADIEN-2-ONE • FDA approved food 
additive; FEMA GRAS; found in almond, uparagus. beans, beef, beer, cashew nuts, 
parmeian cheese, chicken; used in baked goods, candy, dairy products. 

167. 3.7-DIMETHYL-6-OCTENOIC ACID * FEMA GRAS; found in peppcmtim 
oil; used in baked goods. 


168. 2.4-DIMETHYLACETOPHENONE ♦ FDA approved food additive; FEMA 
GRAS; found in coffee; used in baked goods. 

169. alpht.para-DIMETHYLBENZYL ALCOHOL * FEMA GRAS; used in 
non-alcoholic beverages, ice cream, ices, candy. 


170. alphaaJpha-DlMETHYLPHENETHYL ACETATE • FDA approved food 
additive; FEMA GRAS: found in apricots, black currants, custard apple, grapefruit, 
pineapples, peppermint, nectarines; used in soft candy, baked goods, chewing gum. 


171. alpha,alpha-DIMETHYLPHENETHYL BUTYRATE - FDA approved food 
additive; FEMA GRAS: found in Sake; used in frozen dairy goods, beverages, 
cindy, baked goods. 
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172. 2,3-DIMETHYLPYRAZINE - FEMA GRAS: found in asparagus, peanut 
coffee, potiio; used in gravies. beverages. candy, baked good*. 

173.2,5-DIMETHYLPYRAZlNE . FEMA GRAS; found in beef, blackberry, grape 
brandy, cantaloupe, com. endive, grapefruit juice, used in breakfast cereal. 

174. 2.6-DIMETHYLPYRAZINE • FEMA GRAS, found in citronella, camphor 
oil; used in milk products, meat, candy 

175. ptMETHYLTETRAHYDROBENZOFCRANONE - FEMA GRAS; found in 
dried bonito, black and green tea. wine, uud in chewing gum. 

176. delta-DODECALACTONE • FDA approved food additive; FEMA GRAS; 
found in beef, butter, milk, blue cheese, cheddu cheese, chicken, coconut, 
lamb/mutton, peach, plum, pork; used in meai products, baked goods, candy. 


177. gamma<DODECALACTONE • FDA approved food additive; FEMA GRAS; 
found in apricot, beef, beer, blackberry. blue cheese, butter, carambola (starfrult). 
Cheddar cheese, chervil, chicken: used in baked goods, beverages, ice creem. candy. 


176. para-ETHOXYBEKZALDEHYDi H>A approved food additive; 
FEMA GRAS; used in baked goods, beverages. ice cream, candy. 


179. ETHYL 10-UNDECENOATL FDA approved food additive; FEMA GRAS; 
used in baked goods, beverages, ice cream candy 


180. ETHYL 2-METHYLBUTYRAlh FDA approved food additive; FEMA 
GRAS; found in apple, apple juice, hcei. bilberry, blackberry, brandy apple, 
brandy grape, cantaloupe, fig. grape, honeydew melon; used in hard candy, 
beverages, ice cream. 


181. ETHYL ACETATE - FDA GRAS. FEMA GRAS; found in apple, apple juice, 
banana, beans, beef, beer, blue cheese, blueberry; used in chewing gum, beverages, 
ice cream, candy. 

162. ETHYL ACETOACETATE • FDA approved food additive; FEMA GRAS; 
found in passion fruit, sherry, strawberry, wine; uted in soft candy. 


183. ETHYL ALCOHOL • FDA GRAS; FEMA GRAS; found in apple, banana. ' 
bread, coffee, cucumber, porno. As required by BATF reguiaiions. nicotine 
sulfate is used to denature the alcohol, which is used as a solvent to apply flavors 
during processing. There is no measurable effect on the nicotine level of the 
finished cigarette as a result of this process. 
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184. ETHYL BENZOATE ■ FDA approved food additive; FEMA ORAS; found in 
apple, apricot, arctic bramble, babaco fruit, banana, beer, beli, bilberry, bilberry 
wine, black currants, blackberry, brandy apple; used in gelatin pudding, beverages, 
ice cream, candy. 

185. ETHYL BUTYRATE • FDA GRAS; FEMA GRAS; found in apple, apple 
juice, banana, beer, apricot, beef, blue cheese, brandy; used in chewing gum. 

186. ETHYL CINNAMATE ♦ FDA approved food additive; FEMA GRAS: found 
in beer, blackberry, brandy apple; used in baked goods, beverages, ice cream, 
candy. 

187. ' ETHYL DECANOATE • FDA approved food additive; FEMA GRAS; found 
in apple juice, banana, beef, wheat bread, butter, cbeddar cheese; used in frozen 
dairy goods, ice cream, candy. 

188. ETHYL FENCHOL • FEMA GRAS; used in baked goods, chewing gum, dairy 
products. 

189. ETHYL FUROATE - found in cocoa, almonds; beer, guava, kiwi fruit, 
papaya, white wine; used in processed meats 

r 

190. ETHYL HEPTANOATE • FDA approved food additive; FEMA GRAS; found 
in cashew apple, cocoa, grape, grapefruit juiee, hazelnut roasted, hops, milk, olive, 
papaya mountain, passion fruit, peach; used in chewing gum. 

191. ETHYL KEXANOATE • FDA approved food additive; FEMA GRAS; found 
in banana, beer, cheese, beef, black currants, blackberry, brandies, broccoli; used 
In baked goods, ice cream, candy. 

192. ETHYL ISOVALERATE • FDA approved food additive; FEMA GRAS; 
found in banana, celery, apple, beer, brandy, cantaloupes, cashew apple, pannetan 
cheese; used in condiments, ice cream, baked goods. 

193. ETHYL LACTATE • FDA approved food additive; FEMA GRAS; found in 
apple, beer, cocoa, pineapple, apricot, bilberry wine, brandy, butter, capers, 
chicken, meat, elderberry, elderberry juice, grape, peas, plum; used in chewing 
gum. ice cream, baked goods. 

194. ETHYL LAURATE ■ FDa approved food additive; FEMA GRAS; found in 
apple, beer, cheddar cheese, apricot, bilberry wine, blackberry, brandy, wheat 
bread, butter; used in baked goods. candy, ice cream. 

195. ETHYL LEVULINATE • FDA approved food additive; FEMA GRAS: found 
in bilberry wine, brandy grape, wheat bread, cherimoyt. cocoa, onion roasted, 
rum. wine; used in frozen dairy goods. b< -erages. candy, baked goods. 




01 

01 

(S> 

w 

w 


.. 





196. ETHYL MALTOL * FDA approved food additive; FEMA OR AS; found in 
apple juice; used in tweet uucc, toupt, meat, candy. 

197. ETHYL METHYL PHENYLQLYCIDATE • FDA GRAS; FEMA GRAS; uted 
in condiment relith. beverages, candy, ice cream. 

198. ETHYL MYRJSTATE - FDA approved food additive; FEMA GRAS; found in 
cheddar cheeie, grape wine, Bartlett pear; Died in non-alcoholic beverages, 
alcoholic beverages, ice cream, ices, candy, baked goods. 

199. ETHYL NONANOATE - FDA approved food additive; FEMA GRAS; found 
in apple, apricot, banana, beef. beer, bilberry wine, brandy apple, wheat bread, 
cocoa, elderberry, grape, nectarine, olive, peach; used in baked goods, beverages, 
ice cream, candy. 

200. ETHYL OCTADECANOATE - FEMA GRAS; found in grapes, beer, brandy, 
maple syrup; used in non-alcoholic beverages, ice cream, ices, candy, alcoholic 
beverages. 

201. ETHYL OCTANOATE - FDA approved food additive: FEMA GRAS; found 
in apple, banana, beer, blue cheese, apricot, bilberry wine, blackberry, brandy, 
wheat bread, broccoli, butter, capers; used in froren dairy goods. 

202. ETHYL OLEATE • FDA approved food additive; FEMA GRAS; found in 
melons, grapes, brandy, maple syrup; used in non-alcoholic beverages, candy, 
baked goods, gelatins and puddings, condiments and relishes. 

203. ETHYL PALMITATE • FEMA GRAS; found in cheddar cheese, maple syrup, 
grape wine; uted in nut products. 

204. ETHYL PHENYLACETATE • FDA approved food additive; FEMA GRAS; 
found in apple, eritp bread, honey, beer, bcli. bilberry wine, brandy, wheat bread, 
cantaloupe, chempedak fruit, cocoa, grape, grapefiuit juice, guava, licorice, melon; 
used in gelatin and puddings, syrups, baked goods. 

203. ETHYL PROPIONATE • FDA approved food additive; FEMA GRAS; found 
in apples, apricot, banana, beer, bilberry, blackberry, brandy, cantaloupe, cheddar 
cheese, cocoa, fig. grape, guava; used in baked goods, meat products, ice cream. 

206. ETHYL SALICYLATE • FDA approved food additive; FEMA GRAS; found 
in strawberries, raspberries, wine, blackberry, brandy, mountain papaya, rum; used 
in baked goods, ice cream, chewing gum. 
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207. ETHYL trtni-2-BUTENOATE ■ FDA approved food additive; FEMA GRAS; 
round in applet, cocoa, plum brandy, cantaloupe. cashew*, daiieb fruit, frape, 
guava, Idwi fruit, mango, papaya; used m candy, baked goods. 

208. ETHYL VALERATE ■ FDA approved food additive; FEMA GRAS; found in 
apple, banana, grape, apricot, bilberry wine. black currants, brandy, cashew applet, 
parmetan cheese, rig, guava, honey, kiwi frutt. melon, muskmelon; used in chewing 
gum, baked goods, beverages. 

209. ETHYL VANILLIN • FDA GRAS. FEMA GRAS; found in vanilla beans; 
used in alcoholic beverages, imitauon vanilla cstreet, breakfast eereals. 

210.2- ETHYL<OR METHYLM3.5 AND Oi-METHOXYPYRAZINE - FEMA 
GRAS; found In coffee, potato sprouts, used in baked goods, candy, ice cream. 

211.2- ETHYL-1-HEXANOL ■ FEMA GRAS, used in Non-alcoholic beverages, 
ice cream, iees, candy, chewing gum 

212.3- ETHYL-2-HYDROXY-2-C YCLt iFtNTEN • I ‘ONE • FEMA ORAS*. found 

in coffee, maple syrup, peanuts, pork. u«d in btked goods, soups, cereals, 
condiments, milk and dairy products / 

213. 2 ETHYL-3.(5 OR 6>-DIMETHYl.PYkA2INE • FEMA GRAS; found in 
beef, coffee, bread; used in baked goods cereals, candy, dairy products. 

214. 3-ETHYL-3 HYDROXY-4-METHYI. MHIFURANONE- FEMA GRAS; 
nature identical by FEMA; found in hcei beer, wheat bread, cashew nuts, chicken, 
cocoa, coconut, coffee, crayfish, eggs, hazelnut, used in chewing gum, meat 
produett. 

215. 2-ETHYL-3-METHYLPYRAZINE • FEMA GRAS; found in beef, whole egg, 
chicken, heated com oil, bill, limb/mutton, boiled-shrimp, fermented soy sauce; 
used in candy, ice cream, beverages. 

216.4- ETHYLBENZALDEHYDE - FEMA GRAS; found in oranges, carrots, 
broccoli, tomatoes; used in Baked goods, meat products, candy, gelatins and 
puddings, confectionery/frosting, cereals, dairy products. 

217.4- ETHYLGUAlACOL * FDA approved food eddiiive; FEMA GRAS; found in 
coffee, cranberry, smoked pork. rum. smoked sausage, tea. wine; used in 
non-alcoholic beverages, ice cream, ices. 

218. para-ETHYLPHENOL ■ FEMA GRAS; found in cocoa, coffee, peanut, 
tomato, wine; used in baked goods, candy, gelatin ind puddings, meat products. 
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219. 3-ETHYLPYRIDINE • FEMA GRAS; found in Beef, chicken, coffee, com 
otl. almond, barley, beer, wheel breed, cocoe. eggs; used in cendy. ice creera, oteei. 
baked foods. 

220. EUCALYPTOL - FDA approved food additive; FEMA GRAS; found in black 
c un-ants, blueberries, brandy, cantaloupe, cheese, cocoa, grapes, thyme, babaco 
fruit, bilberry, corn; used in chewing gum. ice cream, baked goods. 

221. FARNESOL • FDA approved food additive; FEMA GRAS; found in oranges, 
lemon grus; used in nonalcoholic beverages, ice cream, candy, baked goods, 
gelatins and puddings. 

222. D-FENCHONE • FDA approved food additive; FEMA GRAS; found in anise, 
basil, fennel, peppermint, saffron, thyme; used in ice cream, candy, baked goods. 


223. FENNEL SWEET OIL • FDA GRAS; FEMA GRAS; found in fennel seeds, 
used in candy, alcoholic beverages, meats. 


224. FENUGREEK. EXTRACT. RESIN. AND ABSOLUTE - FDA GRAS; FEMA 
GRAS; found in fenugreek: used in non-alcoholic beverages, gelatin and puddings, 
syrups. s 


225. FIG JUICE CONCENTRATE • Common food item; found in figs. 

226. FOOD STARCH MODIFIED - FDA approved food additive; widespread; used 
in cured pork. 

227. FURFURYL MERCAPTAN • FEMA GRAS; found In coffee, beef, chicken, 
meat, popcorn; used in non-aJcoholie beverages, ice cream, ices, candy, baked 
goods, gelatins and puddings, icings. 


228,4-f2-FURYL)-3-BUTEN-2-ONE • FEMA GRAS; found in coffee; used in 
non-alcoholic beverages, ice cream, ices, candy, baked goods, gelatins and 
puddings, alcoholic beverages. 

229. GALBANUM OIL • FDA approved food additive; FEMA ORAS; found in 
gaJhanum; used in meat products, baked goods, ice cream. 

230. GENET ABSOLUTE • FDA approved food additive; FEMA GRAS: found in 
genet flowers; used in candy, baked goods, chewing gum. 


23 J. GENTIAN ROOT EXTRACT • FEMA GRAS; found in Gentian root; used ir 
non-alcoholic beverages, ice cream, ices, candy, baked goods, alcoholic beverages. 
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232. GERAN10L • FDA GRAS: FEMA GRAS, found in apples, apricot, beer, 
bilberry, black cutTints. blackberries: used in baked goods, candy, ice cream. 

233. GERANIUM ROSE OIL • FDA GRAS, FEMA GRAS; found in geranium 
leaves and stems; used in chewing gum. ice cream, baked goods. 

234. GERANYL ACETATE • FDA GRAS. FEMA GRAS; found in celery, cocoa, 
black currants, chervil, gin. ginger, grape, grapefruit juice, orange juice, passion 
fruit, pineapple, plum; used in baked goods, ice cream, syrups. 

235. GERANYL BUTYRATE • FDA approved food additive; FEMA GRAS; found 
in celery, tomatoes, passion fruit, used in gelauns and puddings, ice cream, candy. 

236. GERANYL FORMATE • FDA approved food additive; FEMA GRAS; found 
in hops, black and green tea: used tn baked goods, iee cream, candy. 

237. GERANYL ISOVALERATE - FDA approved food additive; FEMA GRAS; 
used in Non-alcoholic beverages, icc cream, ices, candy, baked goods, gelatins and 
puddings, chewing gum. 

238. GERANYL PHENYLACE7 ATI PDA approved food additive: FEMA 
GRAS; found in Olibanum resin, hum japonica; used in gelatins and puddings, 
baked goods, ice cream. 

239. GINOER OIL AND Ol.Et Htl.SIS FDA GRAS; FEMA GRAS; found in 
ginger, used in candy, baked gomiv mens 

240.1- GLUTAMIC ACID • FDA (IRAS. FEMA GRAS; natural constituent of 
proteins in plants and animals, used in baked goods* meat, soups, milk/daiiy 
products, condiments, pickles, cereal 

241.1- GLUTAMINE - FDA approved food additive; FEMA GRAS; natural 
constituent of proteins in plants and animals; used in baked goods, meat product!, 
candy, nut products, seasonings and flavorings. 

242. GLYCEROL ■ FDA GRAS: FEMA GRAS; found in beer, cherry, wine; used 
in milk products, baked goods, meat products. 

243. GLYCYRRHIZIN AMMONIATED • FDA GRAS; FEMA GRAS; found in 
licorice; used in non-alcoholic beverages, candy, baked goods, chewing gum. ice 
cream, ices. 

244. GRAPE JUICE CONCENTRATE• common food item: found in grapes. 
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CONFIDENTIAL MATERIAL.PROTECTED BY 
ORDER OF THE CHANCERY COURT, JACKSON 


269. HEXYL ACETATE • FDA ipproved food additive; FEMA GRAS; found in 
apples, bananas, beer, apricot, beef, black currants, blackberry, blueberry, brandy, 
cantaloupe, capers; coffee; used in candy, baked goods, meat products. 


220. HEXYL ALCOHOL - FDA approved food additive; FEMA GRAS: found in 
apple, banana, beef, chicken, coffee, pineapple, potato; used in baked goods, gelatin 
and puddings, dairy products. 


271. HEXYL PHENYLACETATE * FDA approved food additive; FEMA GRAS; 
found in grape, lea, scotch spearmint, black and green tea; used in frozen dairy 
goods, candy, baked goods. 

272.1-HISTIDINE - FEMA GRAS; found in milk, cheese, grains, meats, poultry, 
eggs. Fish, vegetables, miu, fruit; used in baked goods, meet products, milk 
products, confectionery and frosting. 


273. HOMEY * common food Item. 


274. HOPS OIL • FDA GRAS; FEMA ORAS; used in gelatin pudding, chewing 
gum, baked goods. f 


275. HYDROLYZED MILK SOLIDS • USDA approved meat flavor; found in 
milk; used in meats, sauces and stuffings. 


276. HYDROLYZED PLAMT PROTEINS - FDA GRAS; found in plants; used in 
baked goods, milk and dairy products, meat products, baby formulas, soups, 
condiments and relishes. 


277.3- HYDROXY-2.4-DECAD(ENOIC ACID delta-UCtONE ■ FEMA GRAS; 
found in peaches, beef; used in chewing gum. cheese, condiments. 

278.4- HYDROXY-2.5-DIMETHYL-3(2H)-FURANONE • FEMA GRAS; found in 
beef, maple syrup. cassia oil; used in frozen dairy goods, baked goods, candy. 

279 2-HYDROXY-3.5.5 -TRIMETHYL -2-CYCLOHEXEN-1 -ONE - FEMA 
GRAS; found in rose oil, gardenii; used in frozen dairy goods, candy. 

280.4- HYDROXY-3-PENTENOIC ACID LACTONE • FEMA GRAS; found in . 
bread, grapes, soy beans; used in ice cream, ices, candy, baked goods, gelatins and 
puddings, meat, meat sauces, soups, milk and dairy products, cereals. 

281.2-HYDROXY-4-METHYLBENZALDEHYDE - FEMA GRAS; found in 
blackberry, capers, cranberry, raspberry, sea buckthorn: used in baked goods. 
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ORDER OF THE CHANCERY COURT, JACKSON 
COUNTY, MS, IN RE TOBACCO LITIGATION, 
CAUSE NO. 94-1429 


24$. OUAIAC WOOD OIL • FDA approved food additive; FEMA GRAS; found in 
guaiac wood; uied in meat producu, ice cream, chewing gum. 

246. GUAM COL • FDA approved food additive; FEMA GRAS; found in celery, 
cocoa, coffee, rum, toybean. tea. tomato, whiskey, wine; used in ice cream, ices, 
hiked goods, meat, chewing gum, dairy producu. 

247. GUAR GUM - FEMA GRAS; found in the seed of the guar plant which is 
similar to the soybean plant; used in breakfast cereai, dairy products, gravies, 
processed vegeubles, baked goods. 

248. 2,4-HEPTADIENAL - FEMA GRAS; found in avocado, beef, black cumnu. 
bread, wheat, broccoli, butter, heated butter, cabbage, cauliflower; used in meat 
producu. baked goods, soups, candy. 

249. gamma-HEPTALACTONE ■ FDA approved food additive; FEMA GRAS; 
found in mango, passion fruit, peach, black tea. asparagus, butter, hazelnut, 
lamb/mutton, leek, licorice, nectarine, papaya, pineapple; used in candy, baked 
goods, ice cream. 

250. HEPTANOIC ACID - FDA approved food additive; FEMA GRAS; found in 
apple, beer, banana, beef, dried blue cheese, brandy, bread, wheat butter. Cheddar 
cheese; used in baked goods, margarine, ice cream. 

251.2- KEPTANONE • FDA approved food additive; FEMA GRAS; found in 
apples, banana, beer, beef, apricot, asparagus, beans, blue cheese, wheat butter, 
used in gravies, ice cream, condimenu, baked goods. 

252.3- HEPTEN-2-ONE • FEMA GRAS; found in capsicum peppers, hazelnut, 
hops, muruci; used in gelatin and puddings, ice cream, baked goods. 

253.2-HEPTBN-4-ONE . FEMA GRAS; found in roasted filbert; used in 

non-alcoholic beverages, ice cream, ices, baked goods, candy, gelatin and puddings. 

dairy producu. 

254.4- KEPTENAL • FDA approved food additive; FEMA GRAS; found in 
buuerfat, soybean oil; used in Non-alcoholic beverages, baked goods, meat, candy, 
cereal, dairy producu. 

255. trans-2-HEPTENAL * FEMA GRAS; found in apple, chicken, cranberry, 
green pea. potato, tomato; used in Baked goods, meat, meat sauces, soups, candy. 

256. HEPTYL ACETATE • FEMA GRAS: found in apples, grapes, bananas, pears, 
plums, whiskey; used in baked goods, gelatins and puddings, chewing gum. 
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257. omega-6-HEXADECENLACTONE • FDA approved food additive; FEMA 
GRAS; found in Ambrene teed; uted in baked goods. ice creim, candy. 

258. gamma-HEXALACTONE * FDA approved food additive; FEMA GRAS; 
found in apricot, beef, butter, apple, asparagut. beer, blackberry, brandy, wheal 
bread; uted in candy, baked goods, ice cream. 

259. KEXANAL - FDA approved food additive, FEMA ORAS. found in 
applet, bananas, beef, bilberries, apricot, artichoke, asparagus, avocado, bailey, 
beer, blackberry, blueberry, others; used in frozen dairy goods, baked goods, meat. 

260. HEXANOIC ACID • FDA approved food additive; FEMA GRAS; found in 
apple, beef, beer, apricot, banana, barley. blackberry, blue cheese, blueberry, 
bread, wheat; used in condiment relish, kc cream, candy. 


261.2- HEXEN-l'OL - FDA approved food additive. FEMA GRAS; found in 
apples, apricots, bananas, beer, Swiss cheese, peaches, used in Non-alcoholic 
beverages, candy, baked goods, gelatins and puddings. 

262.3- HEXEN"l*OL-FDA approved food additive. FEMA GRAS; found in 

apple, banana, bean, celery, grape, aptwoi cantaloupe, pineapple, honeydew melon; 
used in chewing gum, ice cream, candy. baked goods ' 


263. cit-3-HEXEN-l -YL ACETATE • FfcMA GRAS; found in apple Juice, apricot, 
artichoke, asparagus, avocado, banana, beam. heel, beer, blackberry, blueberry, 
dried bonito, grape brandy, wheat bread, used in ices, candy, baked goods. 


264.2- HEXENAL - FDA approved food additive. FEMA GRAS; found in apple, 
banana, raspberry, strawberry, beer, chicken, fat. grape, guava, hops, peach, pork, 
black and green tea; uted in fhnen dairy goods, baked goods, candy. 

265.3- HEXENOtC ACID • FEMA ORAS; found in banana, pork fat. raspberry, 
black tea; used in non-alcoholic beverages, tee cream, dairy products, candy, 
chewing gum. 


266. trans-2-HEXENOIC ACID • FEMA GRAS; round in ipples. bananas, beer, 
apple juice, artichoke, beans, beef, blackberry, blueberTy; used in beverages, candy, 
baked goods, gelatins and puddings, frozen desserts. 

267. cis-3-HEXENYL FORMATE • FEMA GRAS; found in tee. cognac; uted in 
baked goods, chewing gum. preserves and spreads. 

268. HEXYL 2 -METHYLBUTYRATE - FDA approved food additive; FEMA 
GRAS; found in apples, strawberries, apricot, apple brandy, grape. Asian pear, 
plum, native spearmint; used in gelatins and puddings, candy, ice cream. 
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ORDER OF THE CHANCERY COURT, JACKSON 
COUNTY, MS, IN RE TOBACCO LITIGATION, 
CAUSE NO. 94-1429 


282.4- HYDROXYBUTANOIC ACID LACTONE - FEMA ORAS; found in 
apricots, bread, coffee, cocoa, mushroom, onion, wine; uted in dairy products, 
breakfast cereals, meat products. 

2E3. HYDROXYCITRONELLAL • FDA approved food additive; FEMA ORAS; 
found in beef, mushroom, nectarine, peach; used in candy, ice cream, baked goods. 

284.6-HYDROXYDIHYDROTHEASPIRANE • FEMA ORAS; found in black tea; 
used in non-alcoholic beverages, ice cream, candy, gelatin and puddings. 

285.4- (para-HYDROXYPHENYLi-2-BUTANONE - FDA approved food additive; 
FEMA GRAS; found in almond, beef, coffee, grape, guava, hazelnut, pineapple, 
popcorn, raspbetry. soy sauce, strawberry; used in chewing gum. ice cream, baked 
goods. 

286. HYSSOP OIL • FDA GRAS; FEMA ORAS; used in alcoholic beverages, Ice 
cream, candy, baked goods. 

287. IMMORTELLE ABSOLUTE AND EXTRACT ♦ FDA GRAS; FEMA ORAS; 

used in baked goods, candy, gelatin and puddings, chewing gum. frozen dairy 
products. f 

288. alpha-10N0NE • FDA approved food additive; FEMA ORAS; found in 
raspberry, almond, banana, blackberry, grape brandy, raspberry brandy, capers, 
carrots, celery, cherry, grapefruit juice. kumaxasa. mango ginger, peach, peas, 
plum; used in chewing gum., ice cream, baked goods 

289. beta-IONONE - FDA approved food additive; FEMA ORAS; found in carrot, 
almonds, apricot, beer, blackberry, brandy, broccoli, capers, cherry, endive; used 
in candy, baked goods, ice cream. 

290. alpha-IRONE - FDA approved food additive; FEMA GRAS; found in 
raspberry; used in baked goods, frozen dairy, soft candy, gelatin and puddings, 
alcoholic beverages. 

291. ISOAMYL ACETATE • FDA approved food additive: FEMA ORAS; found 

in apple, banana, beer, apricot, blackberry, blackberry brandy, wheat bread, butter, 
used in chewing gum, ice cream, baked goods. 

292. ISOAMYL BENZOATE • FDA approved food additive: FEMA GRAS; found 
in beer, cherries, cocoa, papaya; used in baked goods, candy, gelatin and puddings. 

293. ISOAMYL BUTYRATE - FDA approved food additive; FEMA GRAS; found 
in banana, blue cheese, grape, apple, apricot, beer, apple brandy, grape brandy, 
guava, honey, mango; used in non-alcoholic beverages, ice cream, baked goods, 
chewing gum. 
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294. ISOAMYL CINNAMATE • FDA approved food additive; FEMA ORAS; 
found in wine, cinnamon, styrax; used in baked foods, candy, gelatin and puddings. 

295. ISOAMYL FORMATE - FDA approved food additive; FEMA GRAS; found 
in apple, beer, chicken, honey, eggs, rum, strawbemes, tea. vinegar, grape brandy, 
whiskey, wine; used in baked goods, candy 

296. ISOAMYL HEXANOATE • FDA approved food additive; FEMA GRAS; 
found in apple, apricot, banana, grapefruit juice, plums, strawberries, beer, grape 
brandy, plum brandy, rum. sherry; used in candy. chewing gum. 

297. ISOAMYL ISOVALERATE • FDA approved food additive; FEMA GRAS; 
found in banana, tomato, beer, sherry, spearmint. scotch', used in frozen dairy 
goods, candy. 


298. ISOAMYL OCTANOATE • FDA appiovcd food additive; FEMA GRAS; 
found in banana, beer, grape, strawberry. used in baked goods, soft candy, gelatin 
and pudding*, alcoholic beverages 


299. ISOAMYL PHENYLACETATL FDa approved food additive; FEMA 
GRAS; found in peppermint oil; used in baled goods, candy, chewing gum. 

300. ISOBORNtL ACETATE < FI)A approved food additive; FEMA GRAS; 
found in Kiwi fruit; used in soft candy 


301. ISOBUTYL ACETATE • FDA aptumed lood additive; FEMA GRAS; found 
in apples, bananas, cantaloupe, couw iiy> honeydew melon, beer, grape, guava, 
mango, melon; used in chewing gum. gcUun and puddings. 

302. ISOBUTYL ALCOHOL • FDA approved food additive; FEMA GRAS; found 
in beef, blackberry, apple, apocot, banana, barley, brandy; used in gelatin and 
puddings, candy, baked goods. 

303. ISOBUTYL CINNAMATE • FDA approved food additive; FEMA GRAS; 
found in coffee, tomato, mullein leaves; used in candy, ice cream, baked goods. 


304. ISOBUTYL PHENYLACET ATE - FDA approved food additive; FEMA 
GRAS; found in cocoa; used in baked goods, ice cream, candy. 


305. ISOBUTYL SALICYLATE • FDA approved food additive; FEMA GRAS; 
found in Feijoa fruit; used in soft candy, baked goods. 


306.2-ISOBUTYL-3-METHOXYPYRAZINE ■ FEMA GRAS; found in bean, 
coffee, pea. pepper, potato, spinach, grape; used in non-alcoholic beverages, ice 
crem, dairy pror'-jets. 
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ORDER OF THE CHANCERY COURT, JACKSON 


307. alpha 4S0BUTYLPKENETHYL ALCOHOL • FDA approved food «ddidve; 
FEMA GRAS; used in non-alcoholic beverages. alcoholic beverages. ice cream, 
ice*, candy, gelatin and podding*, baked good*. 

30S. 1SOBUTYRALDEHYDE • FDA approved food additive; FEMA GRAS; 
found in apple, banana, barley, bean*, beef. beer, blue cheese, brandy, bread, 
wheat, buiier, used in gelatin and puddings, candy, froren dairy products. 

309. JSOBUTYRJC ACID • FDA approved food additive; FEMA GRAS; found in 
apple, beef, beer, celety, banana, blue cheese, grape brandy, wheat bread, cashew 
spplei. cheddar cheese; used in baked goods, candy, gelatin and puddings. 

310. d,l»ISOLEUClNE • FEMA ORAS; natural constituent of protein in plants and 
animals; used in milk products, meat products, condiment relish, soups. 


311. aJpha-lSOMETHYLIONONE • FDA approved food additive; FEMA GRAS; 
used in baked goods, soft candy, gelatin and puddings, chewing gum. 

312.2-ISOPROPYLPHENOL • FEMA GRAS; found in Japanese whiskey; used in 
meat, soups, condiments. , 


313, ISOVALERIC ACID • FDA approved food additive; FEMA GRAS; found in 
apple, beer, banana, blue cheese, gnpe brandy, wheat bread, heated butter, capers, 
cashew apples, Cheddar cheese; used in frozen dairy goods, clndy, cheese. 


314. JASMINE ABSOLUTE. CONCRETE and OIL ■ FDA ORAS; FEMA GRAS; 
found in Jasmine Rowers; used in baked goods, chewing gum. candy. 

315. KOLA NUT EXTRACT • FDA GRAS; FEMA GRAS; found in kola nuu used 
in gelatin pudding, ice cream, candy. 


316. LABDANUM ABSOLUTE AND OLEORESIN - FDA approved food 
additive; FEMA GRAS; used in baked goods, frozen dairy producu, gelatin and 
puddings. 


317. LACTIC ACID - FDA GRAS; FEMA GRAS; found in apple juice, beef, beer, 
bread, cocoa, coffee, wheat bread, cherry, grape, guava, mango, milk, papaya, dry 
salami, sherry, tomato; used in cheese, candy, chewing gum. baked goods. 


318. LAURIC ACID • FDA GRAS; FEMA GRAS; found in apple, beer, blue 
cheese, banana, beef, blackberry, brandy, wheal bread, butter, heated butter, 
cantaloupe, cashew nuts; used in baked goods, candy, icc cream. 
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319. LA URIC ALDEHYDE - FDA approved food additive; FEMA GRAS; found 
in applet, beef, beer, wheat bread, ctnrou, celery, Cheddar cheete, blackberry, 
butter, cabbage, caviar, chicken; used in chewing gum. baked goods, candy. 

320. LAVANDIN OIL • FDA GRAS; FEMA GRAS; found in lavender plant; used 
in baked goods, candy, chewing gum. 

321. LAVENDER OIL - FDA GRAS; FEMA GRAS; found in lavender flowers;' 
used in toft candy, baked goods, gelatin and puddings. 

322. LEMON OIL AND EXTRACT ■ FDA GRAS; FEMA GRAS; found in 
lemons; used in candy, breakfast cereals, frozen dairy products. 

323. LEMONGRASS OIL • FDA GRAS; FEMA GRAS; found in lemongnss: used 
in chewing gum. ice cream, baked goods. 

324.1-LEUCINE • FDA approved food additive; FEMA ORA5; found in proteins; 
essential amino acid; used in soups, baked goods, breakfast cereals. 

325. LEVULIN1C ACID - FDA approved food additive; FEMA ORAS; found in 
wheat bread, papaya; used in reconstituted vegeubles, ice cream, baked goods. 

326. LICORICE ROOT. FLUID EXTRACT AND POWDER • FDA GRAS; FEMA 
GRAS; found In glycyrrhitia; used in candy, baked goods, meat products. 

327. LIME OIL - FDA GRAS; FEMA GRAS; found in lime; used in frown dairy 
goods, candy. 

328. LINALOOL • FDA GRAS; FEMA GRAS; found in banana, beer, blackberry, 
beans, blueberry, apple, apricot, arctice bramble, artichoke, grape brandy, plum 
brandy, used in meat products. 

329. LINALOOL OXIDE - FDA approved food additive; FEMA GRAS; found in 
oranges, apricot, coffee; used in ice cream, baked goods, candy. 

330. LINALYL ACETATE • FDA GRAS; FEMA GRAS; found in bergamot, clary 
sage, lemon oil. pepper, tomato, lavender used in baked goods, dairy products, 
candy. 

331. LINDEN FLOWERS - FDA GRAS; FEMA GRAS; found in linden flowers; 
used in non-aJcoholic beverages. 

332. LOVAGE OIL AND EXTRACT - FDA approved food additive: FEMA 
GRAS; found in levisticum; used in sweet sauce, alcoholic beverages, ice cream. 
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333.1-LYSINE - FDA approved rood additive; amino acid, natural constituent of 
plim and animal proteins; used in meat products, breakfast cereals. 

334. MACE POWDER. EXTRACT AND OIL ■ FDA GRAS; FEMA GRAS; found 
in mace; used in alcoholic beveraies. candy, frozen dairy products. 

335. MAGNESIUM CARBONATE • FDA GRAS, used in flour, baked goods, 
frozen dairy products. 


336. MALIC ACID - FDA GRAS; FEMA GRAS, found in celery, cocoa, orange 
juice, grape brandy, sour cherry, gin, grapetnm juice, honey, hops, kiwi fruit, 
mango, mushroom; used in frozen dairy goods, candy, baked goods. 

337. MALT AND MALT EXTRACT ■ FlU GRAS; found in barley; used In beer, 
frozen dairy products, baked goods 


338. MALTODEXT1UN • FDA GRAS, used in baked goods, candy, frozen dairy. 

339. MALTOL • FDA approved food addiuvc. FEMA GRAS; found In 
barley, cocoa, coffee, beef, wheat bread butter, hazelnut, licorice', malt, milk, 
peanuu used in frozen dairy goods, jellies baked goods. 


340. MALTYL ISOBUTYRATE • FEMA GRAS, used in baked goods, soft candy, 
gelatin and puddings, jam and jells 


341. MANDARIN OIL - FDA GRAS. FEMA GRAS; found in tangerines, 
mandarin oranges; used in candj. frozen dairy products. 

342. MAPLE SYRUP AND CONCENTRATE - common food item. 


343. MATE LEAF. ABSOLUTE. AND OIL • FDA GRAS; found in mate leaves; 
used in flour, meat, poultry. 


344. para-MENTKA-8-THIOL-3-ONE * FEMA GRAS: used in froaen deity, soft 
candy, gelatin and puddings, baked goods. 


345. MENTHOL • FDA approved food additive; FEMA GRAS: found in 
peppermint plant, honey, mint. rum, cocoa, eggs, guava, raspberry, rice, 
spearmint; used in candy, mouthwash. 


346. MENTHONE • FDA approved food additive; FEMA GRAS; found in celery, 
clams, cocoa, peppermint, raspberries, rice, spearmint; used in baked goods, candy. 
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347. MENTHYL ACETATE • FEMA GRAS; found in peppermint oil, orange 
juice, raspberries; used in baked goods, frozen dairy, son candy, gelatin and 
pudding. 

348. dl-METHlONINE • FDA approved food additive; FEMA GRAS; natural 
constituent of protein in plants and animals; used in breakfast cereals, meat 
products, condiment relish, soups. 

349. METHOPRENE • EPA approved pesticide for use on tobacco; allowed by 
FDA to be'used in raisins, prunes, peaches, oat cereals; also approved by EPA for 
eggs, milk, poultry. 

350.2- METH0XY4-METHYLPHEN0L - FDA approved food additive; FEMA 
GRAS; found fn cocoa, sausage, banana, beer, coffee; used in baked goods, meat 
products. 

351.2- METHOXY-4-VJNYLPHENOL • FDA approved food additive; FEMA 
GRAS; found in bean, coffee, sherry, whiskey, banana, beer, cocoa, cured ham. 
malt; used in meat products, ice cream, baked goods. 

352. para-METHOXYBENZALDEHYDE • FDA approved food additive; FEMA 
GRAS: found in coffee, tea. tomato, beer, bill; used in baked goods, candy, dairy 
products. 

353.1 •(para-METHOXYPHENYL)-l-PENTEN-3-ONE ■ FDA approved food 
additive; FEMA GRAS; found in jasmine, Ylang Ylang; used in soil candy, sweet 
sauce, baked goods. 

354.4.(pan-METHOXYPHENYU»2-BUTANONE • FDA approved food additive; 
FEMA GRAS; found in apricot, beer, brandy, grapes, cantaloupe, cranberry. 
honey, melon, peppermint, plum, raspberry, salami; used in candy, baked goods. 

355. I-(para*METHOXYPHENYU-2-PROPANONE • FDA approved food 
additive; FEMA GRAS; found in chervil; used in baked goods, frozen dairy, soft 
candy, gelatin and puddings. 

356. METHOXYPYRAZINE • FEMA GRAS; found in beef, cocoa; used in meat 
products, soups, gravies, baked goods. 

357. METHYL 2-FUROATE • FEMA GRAS; found in almond, cocoa, coffee, 
peanut, wine; used in non-alcoholic beverages, ice cream, candy, baked goods. 

358. METHYL 2-OCTYNOATE * FDA approved food additive; FEMA GRAS; 
used in baked goods, frozen dairy products, gelatin and puddings. 
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359. METHYL 2-PYRROLYL KETONE - FEMA GRAS; found in apple juke, 
cocoa, coffee, onion, peanut; used in baited goods. candy, gelatin and puddingt, 
meat products. 

360. METHYL ANISATE - FDA approved food additive; FEMA GRAS; used In 
non-alcoholic beverages, frozen dairy, baked goods, soft candy, gelatin and 
puddings. 

361. METHYL ANTHRANILATE - FDA GRAS; FEMA GRAS; found in cocoa, 
grape, tea, wine, coffee, strawberry ; used tn baked goods, candy, frozen dairy 
products. 

362. METHYL BENZOATE • FDA approved food additive; FEMA GRAS; found 
in banana, cherry, coffee, brandy, butter, cashew apple; used in chewing gum. ice 
cream, candy. 


363. METHYL CINNAMATE • FDA approved food additive; FEMA GRAS; found 
in guava, strawberry, cranberry, pineapple, plum: used in baked goods, candy, 
gelatin and puddings. 


364. METHYL DIHYDROJASMONaTL ■ FEMA GRAS; uaed.in non-alcoholic 
beverages, ice cream, ices, baked goods, candy. 


365. METHYL ESTER OF ROSIN PARTIALLY HYDROGENATED • FDA 
approved food additive; used tn baked goods, candy. 

366. METHYL ISOVALERATt FDA approved food additive: FEMA ORAS; 
found in apple, peach, pineapple, banana blackberry, parmetan cheese, coffee, 
honey, nectarine, olives, peas, strawberries, used in candy, baked goods. 

367. METHYL UNOLEATE <41*i METHYL LINOLENATE (52ft) MIXTURE; 
FEMA ORAS; found in banana, grape, grapefruit juice, melon, strawberries; used 
in ice cream, baked goods, candy. 


368. METHYL NAPHTHYL KETONE • FDA approved food additive; FEMA 
GRAS; found in beef (heated); used in chewing gum. 


369. METHYL NICOT1NATE • FEMA GRAS; found in coffee, nuu, strawberry, 
beef. beer, guava, hazelnuts, peanut, plum; used in baked goods, candy, ice cream. 


370. METHYL PHENYLACETATE - FDA approved food additive; FEMA GRAS 
found In coffee, cocoa; used in candy, syrups, bsked goods. 
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371. METHYL SALICYLATE * FDA approved food additive; FEMA GRAS; 
found in blackberry, broccoli, butter, cherry ctke. coffee; used In candy, ice 
cream, syrups. 

372. METHYL SULFIDE ■ FDA approved food additive; FEMA GRAS; found in 
asparagus, bean, beef, beer, white bread, bniiieli iprouu, butler, cabbage, carrot, 
cauliflower, broccoli; used in meat products, candy, ice cream. 

373.3- METHYL-l-CYCLOPENTADECANONE * FEMA GRAS; found In grape 
brandy, lamb/mu non m potato; used in baked goods. 

374.4- METHYL-1-PHENYL-2-PENTANONE - FDA approved food additive; 
FEMA GRAS; used in gelatin pudding. 

375.5- METHYL-2-PHENYL-2-HEXENAL - FEMA GRAS; found in romano 
cheese, potato chips; used in soft candy. 


376.5-METHYL-2-THIOPHENECARBOXALDEHYDE • FEMA GRAS; found in 
coffee, roasted peanut, popcorn, cooked beef; used in bsked goods, meats, soups, 
candy, gelatin and puddings, chewing gum, dairy products, condiments. 


377.6-METHYL-3 J-HEPTAD1EN-2-ONE - FDA approved food additive; FEMA 
GRAS; found in almonds, asparagus, beef. beer, wheat bread, cashew nuts, chicken; 
used in snack foods. 


378.2-METHYL-3-(psra -ISOPROPYLPHEHYL) PROPIONALDEHYDE • 
FDA approved food additive; FEMA GRAS; found in almond, beans, beef. beer, 
wheat bread, chicken, cocoa, coffee, guava, micadamia nut; used in gelatin 
pudding. * 


379.5-METHYL-3-HEXEN-2-ONE • FEMA GRAS; found in roasted filbert; used 
in baked goods, cereals, candy, gelatin and puddings, dairy products. 


380.1-METHYL-3-METHOXY-4-ISOPROPYLBENZENE - FEMA ORAS; found 
in tangerine peel, thyme; used in non-alcoholic beverages, baked goods, meat, 
candy, condiments 


381.4-METHYL-3-PENTENE-2-ONE - FEMA GRAS; found in rye bread, coffee, 
tea, peanut; used in non-alcoholic beverages, bsked goods, candy, gelatin and 
puddings, dairy products. 


382.2-METHYL-4-PHENYLBUTYRALDEHYDE - FEMA GRAS; used in 
non-alcoholic beverages, ice cream, candy, gelatin and puddings. 


383.6-METHYL-5-HEPTEN-2-ONE - FDA approved food additive; FEMA 
GRAS; found in guava, mango, potato, rum; used in gravies, candy, baked goods. 
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384.4- METHYL-5-TH1AZOLEETHANOL • FEMA GRAS; found in coco*, malt, 
peanuts routed: used in men products. 

385.4*METHYL*S*V!NYLTHI AZOLE ■ FEMA GRAS: found in coco*, nuts, 
passion fruit: used in Ice cream, baked foods, meat sauce, candy, chewing gum. 

386. METHYL-tlphs-IQNONE • FDA approved food additive: FEMA ORAS; used 
in baked goods. 

387. METHYL'irani-2-BUTENOIC ACID • FEMA GRAS; found in celery oil, 
orange Juice cryitals. coffee, strawberry; used in baked goods, meat products, 
soups. 

388.4- METHYLACETOPHENONE - FDA approved food additive; FEMA GRAS; 
found in bop oil. cocoa powder, black currant; used in chewing gum. 

389. pan-METHYLANISOLE - FDA approved food additive; FEMA GRAS; 
found in cocoa, malt, peanut, pork, potato chips, sesame seeds; used in baked goods. 

390. alpha•METHYLBEMZYL ACETATE • FDA approved food additive; FEMA 
GRAS; found in grape brandy, rice, tea, tomato, tomato paste;.used in chewing 
gum. 

391. alpht'METHYLBENZYL ALCOHOL • FEMA GRAS; found in mushroom, 
hops, grapes, endive, cranberry; used in baked goods. 

392.2- METHYLBUTYRALDEHYDE - FDA approved food additive; FEMA 
GRAS; found in beef, apple. Cheddar cheese, coffee, cranberry, eggs. fish, lettuce, 
olive, onion, peu. tomato; used in gelatin pudding. 

393.3- METHYLBUTYRALDEHYDE • FDA approved food additive; FEMA 
GRAS; found in apple, banene. bread, tomato, rice, blackberry; used in baked 
goods. 

394.2-METHYLBUTYRIC ACID ■ FDA approved food additive; FEMA GRAS; 
found In apple, apricot, avocado, beef, beer, blackberry, brandy, butter, 
cantaloupes, carrots; used in cheese, ice cream, candy. 

395. alpha-METHYLCINNAMALDEHYDE ■ FDA approved food additive; FEMA 
GRAS; found in blackberry, cauliflower, cherry, cocoa, endive, guave. honey, 
peach; used in candy. 




ui 

cr, 

o 

w 


-..- minnn 






396. METHYLCYCLOPENTENOLONE • FDA approved food additive; FEMA 
GRAS; found In caramboia (starfruit). cheese. tomato: utcd in break/ut cereal*, 
baked good*, candy. 

397.2- METHYLHEPTANOIC ACID • FDA approved food additive: FEMA 
GRAS: found in gardenia newer oil. almond*, cocoa, coffee, toy sauce, onions; 
used in baked goods, ice cream, candy. 

398.2- METHYLHEXANOIC ACID • FEMA GRAS, found in apple, avocado.. 
banana, barley, beans, beef, beer, blackberry, blue cbecse. wheat bread, butter, 
used in baked goods, candy, gelatin and pudding* 

399.3- METHYLPENTANOIC ACID • FEMA GRAS, found in apple, apricot, 
beer, blackberry, blueberry, wheat bread, romano cheese, chicken: used in baked 
goods. 

400.4- METHYLPENTANOIC ACID ■ FEMA GRAS, found in apple, grape*, 
cocoa, strawberry, tomato; used in condiment relish 

401.2- METHYLPYRAZINE * FEMA GRAS, found in peppermint oil. tomato, 
popcorn; used in milk products, baked food, candy 

402.5- METHYLQU1NOXAUNE • FEMA OKAS, found in roasfed almonds, 
coffee; used in froten dairy, beverages, candy gelatins 

403.2- METHYLTETRAH YDROFURAN >«>Sb FEMA GRAS; found in coffee; 
used in gravies. 

404. (METHYLTHJO)METHYLPYRAZINt t MIXTURE OF ISOMERS); FEMA 
GRAS; used in baked goods, candy. 

405.3- METHYLTHIOPROPION ALDEHYDE • FEMA GRAS; found in bean, 
bread, cheese, cocoa bean, routed nuts. milk, soy sauce, tomato; used in ice cream, 
•ces. baked goods, diary products, fats/oils 

406. METHYL 3-METHYLTHIOPROPIONaTE ■ FDA approved food additive; 
FEMA GRAS; found in cantaloupe, pineapple; used in candy, baked goods, 
beverages, syrups. 

407. 2-METHYL VALERIC ACID • FDA approved food additive; FEMA GRAS; 
found in almond, barky, wheat bread, cocoa, coffee, hatelnut, licorice, malt, 
peanut, soy sauce. Ismb/mutton; used tn froten dairy products, candy. 

408. MIMOSA ABSOLUTE AND EXTRACT - FDA approved food additive; 
FEMA GRAS; found in Mimosa flowers; used in froten dairy products. 
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409. MOLASSES EXTRACT AND TINCTURE • FDA ORAS; round in refined 
sugars; common food item. 

410. MOUNTAIN MAPLE SOLID EXTRACT • FDA approved food additive; 
FEMA GRAS; found In mountain maple tree tap; used in baked good*. 

411. MULLEIN FLOWERS * FDA approved food additive; natural flavor. 

412. MYR1STALDEHYDE ■ FDA approved food additive; FEMA GRAS; found in 
apricot, cucumber, uted in frozen dairy product!, beverage*, baked good*, gelatin. 

413. MYRJSTIC ACID • FDA approved food additive; FEMA GRAS; found in 
apple, banana, beef, beer, blackberry, brandy grape, butter, cantaloupe, cashew 
nuts, cheese (blue. Cheddar); uted in non-alcoholic beverages, candy, baked goods. 


414. MYRRH OIL - FDA approved food additive; FEMA GRAS; found in myrrh; 
used in alcoholic beverages. 


415. beu-NAPTHYL ETHYL ETHER - FEMA GRAS; uted in toft candy. 


416. NEROL * FDA approved food additive; FEMA GRAS; found in apricot, beer, 
blackberry, blueberry, brandy grape, cranberry, gin. grape, grapefruit juice, 
honey, hops, wine; used In froten dairy products. 


417. NEROLI BIGARDE OIL - FDA GRAS; FEMA GRAS; found in oranges; used . 
in baked goods, candy. 

416. NEROUDOL • FDA approved food additive; FEMA GRAS; found in 
grapefruit, hops. lime, grapefruit oil; used in non-alcoholic beverages, ice cream, 
ices, candy, baked goods. 


419. NONA-2-trans,6*ds-DIENAL • FEMA GRAS; found in apple, banana, beef, 
beer, blue cheese. Cheddar cheese, brandy plum; used in flown dairy goods. 

420. 2.6-NONADtEN-l-OL - FDA approved food additivefEMA GRAS; found in 
cucumber, from pea. whole soybean, tomato; used in hiked goods, candy, gelatin 
and puddings, gravies. 


421. gamma-NONALACTONE * FDA approved food additive; FEMA GRAS; 
found in beer, wheat bread, capers, cherry, chicken, dam; used in candy, baked 
goods, ice cream. 

422. NONANAL • FDA approved food additive; FEMA GRAS; found in 
apricot, asparagus, beef, blackberry, wheat bread, cantaloupe, cocoa; uted in baked 
goods. 
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423. NONANOIC ACID • FDA approved food additive; FEMA ORAS; found in 
apple, apricot artichoke, avocado, banana, beef, beer, wheat bread; uted in baked 
goods, candy, meat products. 

424.2- NONANONE - FDA approved food addtuve; FEMA GRAS; found in 
strawberry; uted in dairy products, condiments 

425. tmns-2-NONEN-l -OL • FEMA GRAS, found in asparagus, brandy grape, 
cucumber, melon, nectarine, plum, pnckly pear, wine; uted in baked goods. 

426.2- NONENAL - FEMA GRAS, found in asparagus, carrot, cherry, cucumber, 
egg, endive, olivet, peach, peas, tomato, watermelon; used in meat products. 

427. NONYL ACETATE • FDA approved food additive; FEMA ORAS; found in 
apple, beer, cantaloupe, grape, grapefruit juice, honcydew melon, milk, used In 
frozen dairy products. 


428. NUTMEG POWDER AND OIL • FDA GRAS; FEMA ORAS; found in 
nutmeg; uted in condiments, baked goods 


429. OAK CHIPS EXTRACT AND Oil • FDA approved food additive; FEMA 
GRAS; found in oak tree wood chips. used in baked goods. ' 


430. OAK MOSS ABSOLUTE • FDA approved food additive; FEMA GRAS; 
found in essential oil of lichen, oak moss, used in meat products, candy, ice cream. 


431.9.12-OCTADECADIENOIC ACID t4«<t i AND 
9.12.15-OCTADECATRIENOIC ACID .32*1. FDA GRAS; FEMA GRAS; found 
in potato, tomato, apple, beer, cheese, country ham; used in preserves, spreads, 
candy, gelatin and puddings. 

432. delta-OCTALACTONE • FEMA GRAS; found in apricot, beef, blackberry, 
butter, cheese (blue. Cheddar, parmesan >. cranberry, cream, coconut; used in candy, 
margarine, baked goods. 

433. gtmmi* OCT A LACTONE • FDA approved food additive; FEMA ORAS; 
found in apricot, asparagus, beef, beer, blackberry, blue cheese, brandy grape, 
cantaloupe, cherry, chicken, cranberry; used in baked goods, cindy, ice cream. 

434. OCTANAL ■ FDA approved food additive; FEMA GRAS; found in 
apple, apricot, artichoke, avocado, beef, beer, blackberry, brandy, wheat bread, 
butter; used in frozen dairy products, beverages, baked goods, candy. 
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435. OCTANOIC ACED • FDA GRAS; FEMA GRAS; found in apple, banana, beef, 
blackberry, plum brandy, wheat butter, beer, blue cheete; used In tnack food*, 
baked goods, candy. 

436. l-OCTANOL - FDA approved food additive; FEMA GRAS; found in apple, 
apricot, blueberry, cantaloupe, celery, cherry, fish, grape, mushroom, pear, pew, 
strawberry; used in chewing gum, beverages, ice cream, baked goods, candy. 

437.2- OCTANONE • FDA approved food additive; FEMA GRAS; found in apple, 
banana, beef, cheese, coffee, cocoa, milk, peanut tea, wine; used in baked goods, 
candy, gelatin and puddings, dairy products. 

438.3- OCTEN-2-ONE • FEMA GRAS; found in roasted filbert mushroom, dried 
pea, tea; used in non-alcoholic beverages, ice cream, baked goods, condiments, 
candy, dairy products. 

439.1- OCTEN-3-OL - FDA approved food additive; FEMA GRAS; found in 
mushroom, peppermint spearmint; used in processed vegetables. 

440.1- OCTEN-3-YL ACETATE - FDA approved food additive; FEMA GRAS; 

found In asparagus, avocado, beef, wheat bread, cabbage, capers, caviar, butter; 
used in snack foods. r 

441.2- OCTENAL • FEMA GRAS; found in asparagus, beer, banana, beans, blue 
cheese, butter, cantaloupe, capers, chicken; used in tnack foods, baked goods, diary 
products. 

442. OCTYL ISOBUTYRATE • FDA approved food additive; FEMA GRAS; 
found in hops, plum; used in baked goods, beverages, ice cream, candy. 

443. 'OLEIC ACID • FDA approved food additive; FEMA GRAS; found in apple, 
banana, grape, ginger, potato, strawberry, tomato; used in condiment relish, citrus 
fruit, yeast sugar beets. 

444. OUBANUM OIL • FDA approved food additive; FEMA GRAS; found in 
gum resin caudate; used in Non-alcoholic beverages, ice cream, ices, candy, baked 
goods. 

445. OPOPONAX OIL AND GUM - FDA approved food additive: found in 
opoponaa. opoponas; natural flavor, used in alcoholic beverages. 

446. ORANGE BLOSSOMS WATER. ABSOLUTE AND LEAF ABSOLUTE 
•FDA GRAS; FEMA GRAS; found in oranges; used in non-alcoholic beverages, ice 
cream, ices, candy, baked goods. 
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447. ORANGE OIL AND EXTRACT • FDA GRAS; FEMA GRAS; found In 
oranges; used in non-alcoholic beverage*, ice cream, ices, baked good*, condiment*, 
candy, gelatin and pudding*, chewing gum. 

448. ORIGANUM OIL - FDA GRAS; FEMA GRAS; found in origanum flower*: 
used in aoups. 

449. ORRIS CONCRETE OIL AND ROOT EXTRACT • FDA approved food 
additive; FEMA GRAS; found in orris roots; used in gelatin pudding, alcoholic 
beverages. 

450. PALMAROSA OIL • FDA GRAS; FEMA GRAS; found in geranium; used in 
baked goods. 

451. PALMITIC ACID - FEMA GRAS; found in apple, beer, celery. Cheddar 
cheese, milk, potato, tomato; used in meat products, baked goods. 

452. PARSLEY SEED OIL - FDA GRAS; FEMA GRAS; found in parsley; used in 
soups. 

453. PATCHOULI OIL • FDA approved food additive; FEMA GRAS; found in 
dried leaves of Pogostemon cablin Benth.; used in non-alcoholic beverages, ice 
cream, ices, baked goods, candy, chewing gum. 

454. omega-PENTADECAUCTONE • FDA approved food additive; FEMA 
GRAS; used in baked goods; ice cream, candy. 

455.2.3-PENTANEDtONE - FDA approved food additive; FEMA GRAS; found in 
nuts, beef, beer, bread, chicken, cocoa, coffee, tomato, yogun; used in baked 
goods, candy, gelatlti and puddings. 

456.2-PENTANONE - FDA approved food additive; FEMA GRAS; found in 
apple juice, banana, beef, cheese, chicken, grape, ham, honey, peanut; used in 
non-alcoholic beverages, ice cteam. ices, candy, baked goods. 

457.4-PENTENOIC ACID • FDA approved food additive; FEMA GRAS; used in 
soft candy, beverages, baked goods, margarine. 

458, 2-PENTYLPYRIDINE - FEMA GRAS: found in cooked meat peppers, haiel 
nut. roasted peanuts: used in candy, baked goods, ice cream. 

459. PEPPER OIL. BUCK AND WHITE • FDA GRAS; FEMA GRAS; found in 
pepper corns; used in condiments, ice cream, baked good*. 
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460. PEPPERMINT OIL • FDA GRAS; FEMA GRAS; found in peppermint; used 
in chewing gum. meet producu, icc cream, baked goods 

461. PERUVIAN (BOIS DE ROSE) OIL • FDA GRAS; FEMA GRAS: oied In 
baked goods, candy, chewing gum. 

462. PETITGRAIN ABSOLUTE. MANDARIN OIL AND TERPENELESS OIL; 
FDA GRAS; FEMA GRAS; found in bmer orange tree, leaves, and twigs, oranges; 
used in baked goods, condiments, candy 

463. alpha-PHELL aNDRENE • FDA approved food additive; FEMA GRAS; found 
in apple, gin. hops, mango, nectarine, papaya, papnka. parsley, beans, carrots; used 
in milk products, baked goods, candy 

464.2-PHENETHYL ACETATE • FDA approved food additive; FEMA GRAS; 
found in apple, banana, beer, brandy, raspberry, wheat bread, butter, cantaloupe; 
uted in candy. Icecream, baked goods 

465. PHENETHYL ALCOHOL • FDA approved lood additive; FEMA GRAS; 
found in apple juice, banana, beef. beet, blackberry, blueberry, apple, apricot, 
asparagus; used in chewing gum. ice cream hiked goods. 

466. PHENETHYL BUTYRATE • FIH approved food additive; FEMA ORAS; 
found in beer, banana, apple brandy, gripe tumberry, wine; used in baked goods, 
candy, ice cream. 

467. PHENETHYL CINNAMATE • FEMA GRAS, uted in non-alcoholic 
beverages, alcoholic beverages, ice cream. ice*, baked goods, candy, gelatin and 
puddings. 

468. PHENETHYL ISOBUTYRATE - FDA approved food additive; FEMA ORAS; 
found in beer, brandy, grape, olive, ntm. used in chewing gum, baked goods, 
candy. 

469. PHENETHYL ISOVALERATE • FDA approved food additive; FEMA ORAS; 
found in peppermint, spearmint, banana, beer, brandy, grape; used in chewing 
gum. ctndy. frozen dairy products. 

470 PHENETHYL PHENYLACETATE - FDA approved food additive; FEMA 
GRAS; used in baked goods, candy, cheese. 

471. PHENETHYL SALICYLATE - FDA approved food additive; FEMA ORAS; 
used in non-alcoholic beverages, alcoholic beverages, frozen dairy, baked goods, 
soft candy, gelatin and puddings. 
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472.1- PHENYL-1-PROPANOL - PDA approved food additive; FEMA GRAS; 
found in beer, chicken broth, (rape brandy, cocoa, guava, honey, iamb/mutton, 
mushroom; used in chewing gum, candy, baked goods. 

473.3-PHENYL-f-PROPANOL • FDA approved food additive: FEMA GRAS; 
round in cinnamon, honey, tea; used in frozen dairy, baked goods, toft candy, 
gelatin and puddings, chewing gum. 

474.2- PHENYL-2-BUTENAL - FEMA GRAS; found in beer, chicken, tomato, 
almonds, asparagus, cocoa, tea, hazelnuts; used in gelatin and puddings, candy, ice 
cream. 


475.4-PHENYL-3-BUTEN-2-OL * FDA approved food additive; FEMA GRAS; 
used in non-alcoholic beverages, frozen dairy, baked goods, soft candy, gelatin and 
puddings. 


47d. 4-PKENYL-3-BUTEN-2-ONE - FDA approved food additive; FEMA GRAS; 
found in beer, grape brandy, grape, guava, licorice, mango, nushroom. papaya, 
raspberry, itrawbeiry, whiskey, wine; used in baked goods, candy. 


477. PHENYLACETALDEHYDE • FDA approved food additive; FEMA GRAS; 
found in chicken, strawberry: used in baked goods, ice cream, carfcly. 

478. PHENYLACET1C ACID - FDA approved food additive; FEMA GRAS; found 
in almond, asparagus, cocoa, coffee, mushroom, peanut, pork, potato chips, sesame 
seed, tea; used in sweet sauce, baked goods, candy. 


479.1-PKENYLALANINE - FDA approved food additive; FEMA GRAS; found in 
meats, eggs, breads, cereals, milk, cheese, fish. com. beans, potatoes, asparagus, 
peas; used in frozen dairy, baked goods, candy, condiments, meat products. 

480.3- PHENYLPROPIONALDEHYDE • FDA approved food additive; FEMA 
GRAS; found in beer, chicken, tomato; used in baked goodc, candy, condiments. 

481.3- PHENYLPROPIONIC ACID * FDA approved food additive; FEMA ORAS; 
found in beef. beer, blue cheese, grape brandy, wheat bread, broccoli, apricot, 
artichoke, asparagus, banana, beans; used in baked goods, candy. 

482. 3-PHENYLPROPYL ACETATE * FDA approved food additive; FEMA 
GRAS; used in non-alcoholic beverages, ice cream, baked goods, candy, chewing 
gum. condiments. 


483.3-PHENYLPROPYL CINNAMATE - FDA approved food additive; FEMA 
GRAS; found in American storax, Peru balsam; used in non-alcoholic beverages, 
frozen dairy, baked goods, candy, gelaun and puddings. 
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484. 2-(3-PHENYLPROPYL)TETRAHYDROFURAN • FDAapproved food 
additive; FEMA .GRAS; used in baked goods, soft candy, gelatin and puddings, 
chewing gum. 

485. PHOSPHORIC ACID • FEMA GRAS, component of living organisms; used in 
cheese, baked goods, candy, gelaun and puddings, meat products. 

486. PIMENTA LEAF OIL - used in non alcoholic beverages, ice cream, ices, 
candy, condiments, chewing gum. meat products. 

487. PINE NEEDLE OIL • FDA approved tood additive; FEMA GRAS; found in 
pine tree needles; used in candy, baked goods, kc cream. 

488. PINE OIL. SCOTCH • FDA approved tood additive. FEMA GRAS; found in 
pine trees; used in candy, baked goods, non-alcoholic beverages. 

489. PINEAPPLE JUICE CONCENTRATE ■ Found In pineapple; defined aa a fhiit 
juice under FDA Standards of kfenuiv 

490. alpha-PINEKE • FDA approved i.»U additive; FEMA GRAS; found in apple, 
blueberry, plum brandy, canots. ulerv chcddir cheese, chicken; used in 
condiments, candy, meat produc t> 

491. beta-PINENE • FDA approved tund additive; FEMA GRAS; found in apricot, 
plum brandy, buuer, cantaloupe »an.n> celery. Cheddar cheeae, cocoa, cranberry; 
used in baked goods, candy, meat pmduci* 

492. D-PIPERJTONE ■ FDA approved rood additive; FEMA GRAS; found in 
blackberry, celery, raspberry, used in sou candy, baked goods, dairy products. 

493. PIPERONAL • FDA GRAS. FEMA GRAS: found in cantaloupe, capers, 
melon, sherry; used in candy, baked goods. 

494. PIPSISSEWA LEAF EXTRACT. FDA GRAS; FEMA GRAS: used In 
non-iic oholie beverages, candy. 

495. PLUM JUICE • Found In plum. 

496. POTASSIUM SORBATE • FDA GRAS: FEMA GRAS; found in mountain ash 
berries; used in cheese. 

497.1-PROLINE • FDA approved food additive; FEMA GRAS; esse null amino 
acid, found in proteins, plants and animals: used in breakfast cereals, baked goods. 
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498. PROPENYLGUAETHOL • FDA approved food additive; FEMA GRAS; wed 
in sweet sauce, baked goods, candy. 

499. PROPIONIC ACID ♦ FDA GRAS; FEMA GRAS; found In apple, apple juiee. 
beef, beer, blueberry juice, bread, cheeie, coffee, pape juice, maple lyrup, orange 
juice, rupbeny. nun; used In fruit, candy, gelatin and puddings. dairy products. 

500. PROPYL ACETATE • FDA approved food additive; FEMA GRAS; found In 
banana, (rape, apple juice, beer, wheat bread, cantaloupe, capers, cocoa, f uava, 
honey, fig, boneydew melon, heated corn oil; used in beverages, ice cream, baked 
goods. 

501. PROPYL para-HYDROXYBENZOATE • FDA approved food additive; 

FEMA GRAS: found in licorice; used in processed vegetables. 

502. PROPYLENE GLYCOL • FDA GRAS; FEMA GRAS; found in sesame seed, 
mushroom; used in confection frostings, cheeie. eandy. 

503.3-PROPYUDENEPHTHAUDE ■ FDA spproved food addidve; FEMA 
GRAS; found in lovage; used in frozen dairy products, baked goods, candy. 

504. PRUNE JUICE AND CONCENTRATE - Common food itep. 

505. PYRIDINE - FDA approved food additive; FEMA GRAS; found in bean, 
bread, cheeie. cocoa, coffee, fish, onion, peanut and pecan, popcorn, potato, rum, 
tea. tomato; used in ice cream, baked goods, condiments, meat products. 

506. PYROLIGNEOUS ACID AND EXTRACT - FDA approved food additive; 
FEMA GRAS; found in Birch tree; used in alcoholic beverages, baked goods, meat 
producu. 

507. PYRROLE • FEMA GRAS; found in wheat bread, beer, beef, chicken, 
steamed dams, cocoa, coffee; used in meat products, candy, baked goods. 

508. PYRUVIC ACID • FDA approved food additive; FEMA GRAS; found in beer, 
wheat bread, celery, asparagus, milk, onion. Sake; used in frozen dairy, producu, 
baked goods, candy. 

509. RAISIN JUICE CONCENTRATE * common food item; found in raisin; used 
in baked goods. 

510. RHODINOL * FDA approved food additive; FEMA GRAS; found in geranium 
flowers; used in chewing gum. baked goods, ice cream. 

511. ROSE ABSOLUTE AND OIL - FDA GRAS; FEMA GRAS; found in roses; 
used in chewing gum. ke cream, baked gt <1$. 
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512. ROSEMARY OIL • FDA GRAS; FEMA GRAS; round in rosemary; used in 
condiments, mett products, baked goods. 

513. RUM. Alcoholic beverages; natural flavor. 

514. RUM ETHER - FDA approved food additive; FEMA GRAS; found in nun; 
used in non-alcoholic beverages, alcoholic beverages, frozen dairy, baked goods, 
candy. 


515. RYE EXTRACT • found in rye; common food item. 

516. SAGE, SAGE OIL, AND SAGE OLEORESIN • FDA GRAS; FEMA GRAS; 
found in sage; used in baked goods, condiments, meat products. 


517. SALICYLALDEHYDE • FDA approved food additive; FEMA GRAS; found 
in beer, butter, chieken, coffee, cranberry, grape, potato, rum. sherry, tea. Uxnato, 
whiskey; used in baked goods, condiments, candy. 

518. SANDALWOOD OIL, YELLOW. FDA approved food additive; FEMA 
GRAS; found in sandalwood: used in candy, baked goods, ice cream. 


519. SCLAREOLXDE * FEMA GRAS; found in clary sage; used in milk products, 
baked goods, candy, meat products, breakfast cereals. 


520. SKATOLE • FDA approved food additive; FEMA GRAS; found in 

cheese, egg, fish, lea; used in frozen dairy, soft candy, gelatin and puddings, baked 

goods. 


521. SMOKE FLAVOR • Found in hickory-wood smoke distillate; used in baked 
goods, eheese, meats. 


522. SNAKEROOT OIL ■ FDA approved food additive; FEMA GRAS; found in 
wild ginger; used in beverages, ice cream, candy, condiments. 


523. SODIUM ACETATE • FDA GRAS; FEMA GRAS; found in plint and animal 
tissues; used in cereals, pastas, snack foods, candy, meat products, soups. 

524. SODIUM BENZOATE * FDA GRAS; FEMA GRAS; used in baked goods, 
margarine, dietary suppimementi. 

525. SODIUM BICARBONATE • FDA GRAS; natural mineral; main component of 
baking powder and baking soda. 


526. SODIUM CARBONATE - FDA GRAS: used in baked goods, desserts, 
maragarine. poultry. 
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527. SODIUM CHLORIDE • FDA GRAS: used in brewing. baked good*, butler, 
cheese, poultry. 

528. SODIUM CITRATE • FDA GRAS; FEMA GRAS, used in evaporated milk, 
general purpose food additive. 

529. SODIUM HYDROXIDE ♦ FDA GRAS. Used in meat and poultry, oleo and 
margarine. 


530. SOLANONE - Found in black currant buds 

531. SPEARMINT OIL • FDA GRAS; FEMA GRAS, found in spearmint; used in 
chewing guro, ice cream, candy, baked goods 


532. STYRAX EXTRACT. GUM AND OIL • FDA approved food additive; FEMA 
GRAS; found in stonu; used in baked goods, candy, jellies. 


533. SUCROSE OCTAACETATE ■ FDA approved food additive; FEMA GRAS; 
found in ginger ale; used in candy, gelaun and puddings, baked goods. 


534. SUGAR ALCOHOLS - FDA GRAS. FEMA GRAS; found in cherry, plum, 
apple; used in soft candy. Maltitol is a sugar permitted by FDA for use in chewing 
gum. diabetic chocolate and whipped non-dairy topping. 


535. SUGARS • FDA GRAS; FEMA GRAS, found in food sugar sources; used in 
baked gopds, candy, breakfast cereals. 

536. TAGETES OIL • FDA approved food additive; FEMA GRAS; found in 
marigold flowers; used in condiment relish. 

537. TANNIC ACID ■ FDA GRAS; FEMA GRAS; found in bark of many fruits 
and plana; used in baked goods, gelatins, puddings and fillings, froien dairy 
desserts, candy, meat products. 


538. TARTARIC ACID • FDA GRAS; FEMA GRAS; found in wine grapes; used 
in fruit juices, baked goods, ice cream. 


539. TEA LEAF AND ABSOLUTE • FDA GRAS; natural flavor extractive. 

540. alpha-TERPINEOL • FDA approved food additive; FEMA GRAS; found in 
apple, applie juice, apricot, artichoke, beans, beef, beli. bilberry, blueberry, plum 
brandy; used in chewing gum. baked goods, ice cream. 
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Ml. TERPINOLENE • FDA Approved food Additive; FEMA GRAS; found in 
thyme. Valencia oranges; used in hiked goods, ice cream. CAndy. 

Ml. TERPINYL ACETATE • FDA Approved food Additive; FEMA GRAS; found 
in apricot, beer, blackberry. cattou. celery, crenbeny, gin. ginger, uied in meet 
producu, baked goods, candy. 

M3. S,d. 7 ^TETRAHYDROQU[NOXALlNE • FEMA GRAS; found in beef, 
wheel breed, cocoa. peAnui, pork; used in candy, beked goods, dairy producu. 

544. 1.5.5,9-TETRAMETHYL- 13-OXATR1CYCLO(8.3.0.0(4,9))TRIDECANE 
»FEMA GRAS; found in cteiy sege oil; used in nor -Alcoholic bevenges. ice cream, 
ices, beked goods, csndy, gelstin end puddings. 

MS. 2,3.0 AND 3.4J.6.TETRAMETNYLETHYL-CYCLOHEXANONE -FDA 
Approved food sddidve; FEMA GRAS; used in non-alcoholic bevenges. ice cream, 
ices.cendy, beked goods. 

M6. 2J4.6-TETRAMETKYLPYRAZINE • FEMA GRAS; found in wheel breed, 
Sake, shrimp, beef, beer, coffee, peanut; used in beked goods, dsiry producu, 
csndy. 

/ 

M7. THIAMINE HYDROCHLORIDE - FDA GRAS; FEMA GRAS; found in rice 
husk, cereal grains, yeast, liver, eggs; nutrient supplement in food. 

M8. THIAZOLE • FEMA GRAS; found in Coffee Aroma, component of the 
structure of vitamin B1 (Thiamine) which occurs in seeds, meat and milk. 


M9.1 •THREONINE - FDA approved food additive; found in eggs, skim milk, nuts, 
oranges and lemons. 

550. THYME OIL. WHITE AND RED • FDA GRAS; FEMA GRAS; found in 
thyme; used in condimenu, meats, soups, baked goods. 

551. THYMOL - FDA approved food additive; FEMA GRAS; found in blueberry, 
romano sheese, papaya, peppermint, pisucia, fruit tea. wine; used in candy, baked 
goods, ice cream. 


552. TOBACCO EXTRACTS • Natural to tobacco;- used as flavoranu at minimal 
levels, producing no measurable increase in nicotine in cigarettes. 

553. TOCHOPHEROLS (MIXED1 - FDA GRAS; found in spinach, soybeans, 
cashews; used in pump-cured bacon. 
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554. TOLU BALSAM OUM AND EXTRACT • FDA approved food additive;. 
FEMA GRAS; found in balsam tolu; used in baked foods, candy, syrups. 

555. TOLUALDEHYDES (onho.meu.pva) • FDA approved rood additive; FEMA 
GRAS; found in*beef, beer, butter, coffee, endive, nim, tea; used In chewing gum; 
baked foods, ice cream. 

556. pan-TOLYL 3-METHYLBUTYR ATE • FEMA GRAS: found in raspberry, 
coffee, tea, rum; used in baked foods, icc cream, candy. 

557. para-TOLYL ACETALDEHYDE • FEMA GRAS; used in ice cream, ices, 
candy, baked foods. 

558. para-TOLYL ACETATE • FDA approved food additive; FEMA GRAS; found 
in cananga. Ylang Ylang; used in candy, wc cream, baked goods. 


559. para-TOLYL ISOBUTYRATE • FDA approved food adddtive; FEMA GRAS; 
used In baked goods, ice cream, cand> 

560. para-TOLYL PHENYLACETATE FDA approved food additive; FEMA 
GRAS; used in baked goods, candy, cheese, we cream. 


561. TR1ACETIN - FDA GRAS. FEMA OKAS, found in papaya; used In candy, 
baked goods, ice cream. 


562.2- TR1DECANONE • FEMA GKAb. loumJ in cheese, coffee, coconut oil, 
hops; used in ice cream, ices, baked fuut>. candy 

563.2- TRIDECENAL • FDA approved rood additive; FEMA GRAS; found in 
sunguli oil; used in non-alcoholic beverage*, tee cream, ices, candy, baked goods, 
chewing gum. 

564. TRIETHYL CITRATE ♦ FDA GRAS; FEMA GRAS; found in red currant; 
used in chewing gum. baked goods, iee cream. 


565.344-TRIMETKYL-l-HEXANOL • FEMA ORAS; used in baked goods, 
condiments, pickles. 

566. parajlphadphi-TRIMETHYlBENZYL ALCOHOL - FEMA GRAS; found 
in apricou. blackberry, grape brandy, grapefruit juice, honey, peppermint, 
pineapple, plum, tomato; used in beverages, candy, gelatins and puddings. 


567. 4-(2.6,6-TRlMETHYLCYCLOHEX-l-ENYL)BUT-2-EN-4-ONE • FEMA 
GRAS; found in rose, rum, brandy, tea; used in baked foods, candy, chewing fum. 
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568.2.6.6 -TRIMETHYLCYCLOHEX -2-ENE-1,4-DIONE * FEMA ORAS; found 
In apricot, beer, blackberry. gripe, hopi, klwifnilu used In soft candy. 

569.2.6.6.TWMETHYLCYCLOHEXA-1 J-DIENYL METHAN; FEMA ORAS; 
used in candy, baked goods, condiments, pickles, preserves and spreads. 

570.4-(2,6,6-TRIMETH YLCYCLOHEXA -1 ,3*DIENYL)BUT*2*EN*4*ONE; 
FEMA ORAS; found in apples, blade lea. Riesling wine; used in beverages, frozen 
dessert, baked goods, candy, gelatin and puddings, preserves, condiments. 

571.2.2.6 -TRIMETHYLCYCLOHEXANONE • FEMA ORAS; found in bilberry, 
passion fruit, lea; used in Non-alcoholic beverages, frozen dessert, confectionery, 
ice cream, ices, candy. 


572.2.3,5-TRIMETHYLPYRAZINE - FEMA ORAS; found in barley, almond, 
asparagus, beef, wheat bread, chicken, cocoa, coffee; used in baked goods, candy, 
dairy products, cereals. 


573.1-TYROSINE • FDA approved food additive; FEMA ORAS; found in nuts, 
oranges and lemons. 


574. delta-UNDECALACTONE - FEMA ORAS; found In beef, butter, coconut, 
milk; used in baked goods, candy, dairy products, cereals. 


575. gimma-UNDECALACTONE ■ FDA approved food additive; FEMA ORAS; • 
found in apple, apple juice, apricot, healed butter, peach, plum, pork, rice; used in 
ehewiqg gum, candy, ice cream, baked goods. 


576. UNDECANAL - FDA approved food additive; FEMA ORAS; found in 
mandarin, grapefruit and lemon; used in baked goods, chewing gum. 

577.2-UNDECANONE - FDA approved food additive; FEMA GRAS; found in 
coconut oil. banana, beer, beef, cheese, cocoa, coffee, wine, milk, mushroom, 
peanut, strawberry; used in non-alcoholic beverages, ice cream, baked goods, 
candy, dairy products. 

578.10-UNDECENAL • FDA approved food additive; FEMA ORAS; used in 
non-alcoholic beverages, ice cream, ices, candy. 


579. UREA • FDA GRAS; found in mushrooms; used in baked goods. 

580. VALENCENE • FEMA GRAS; found in grapefruit juice, mango, mangosteen, 
orange juice, cocoa; used in breakfast cereals, candy, baked goods. 
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581. VALERALDEHYDE • FDA approved food additive; FEMA GRAS; found In 
apple, apple juice, apricot, artichoke, asparagus, avocado, banana, beef, blue cheeae: 
used in candy, baked goods, ice cream. 

582. VALERIAN ROOT EXTRACT. OIL AND POWDER * FDA approved food 
additive; FEMA ORAS; found in valerian root; used in baked goods, chewing gum. 


583. VALERIC AC© - FDA approved food additive; FEMA ORAS; found in 
banana, beef, beer, blue cheese, blueberry, wheat bread, butter, used in imitation 
dairy goods. 


584. gamma-'VALEROLACTONE - FEMA GRAS; found in beef. beer, cocoa, 
coffee, mushroom, peach, peanut, wheat bread, heated butter, honey; used in candy, 
meat products, baked goodis. 


585. VALINE * FDA approved food additive; FEMA GRAS; found in plants, 
lemons, oranges, grapefruits; used in ice cream, candy, baked goods. 


586. VANILLA EXTRACT AND OLEORESIN • FDA ORAS; FEMA ORAS: 
found in vanilla bean; used in baked goods, gelatin and puddings, condiments. 


587. VANILLIN • FDA GRAS; FEMA GRAS; found in asparagus, barley, beer, 
brandy, blackberry, bluebeny, coffee, cranberry; used in confection frosting, 
baked goods, candy. 


588. VERATRALDEHYDE • FDA approved food additive; FEMA GRAS; found 
in coffee, raspberry; used in baked goods, ice cream, candy. 


589. VETIVER OIL • FDA approved food additive; found in vetiver flowers. 


590. VINEGAR - Derived from fermentable sugars such as fruit juices and honey; 
used in catsup, mayonnaise, pickks. 

591. VIOLET LEAF ABSOLUTE • FDA GRAS; FEMA GRAS; found in violets; 
used in baked goods, ice cream. candy. 

592. WALNUT HULL EXTRACT • FDA approved food additive; FEMA GRAS; 
found in walnuts; used in breakfast cereals, ice cream, candy. 


593. WATER. 


594. WHEAT EXTRACT AND FLOUR • common food component. 

595. WILD CHERRY BARK EXTRACT - FDA GRAS; FEMA GRAS; found in 
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Recent Progress in the 

Consideration of Flavoring Ingredients 

Under the Food Additives Amendment 


. GRAS Substances 


RICHARD L. HALL and BERNARD L. OSER 


« The Flavoring Extract 
Manufacturer*’ Association -has con¬ 
ducted a program aince 1953 to de¬ 
termine the statue of flavoring sub¬ 


stances under the Food Additives 
Amendment of 195S. The key por¬ 
tion of this program has involved the 
creation of a panel of expert pharma¬ 
cologists and toxicologists to determine, 
on the basis of all available data, 
including experience based on common 
use in food, what substances are "gen¬ 
erally recognized as safe" (ORAS). 
This article, in a series describing the 
program, lists all substances which 
are GRAS and the average maximum 
use levels at which each has been re¬ 
ported to be used in different cate¬ 
gories of food. Inasmuch as all food 
ingredients, including those that are 
ORAS, must be used only in accord 
with good manufacturing practice, 
certain general guideline* to good 
manufacturing practice may be drawn 
from the available data. Such guide¬ 
lines are presented and discussed. 

Previously published articles (Anon., 
1961*—f, 1962; Hall, 1959, 1960; Hall 
and Oser, 1061) and Committee reports 
(Food Additive* Committee, 1053- 
1964) have given in detail the chro¬ 
nology of the steps taken by th* 
flavoring industry in compliance with 
the Food Additives Amendment of 
1058. The key portion of the program 
has been the organization of a panel 
of highly qualified experts who arc 
equipped by both experience and cur¬ 
rent knowledge to determine general 
recognition of safety. The background 
leading to the present article will be 
found in the list of references, nnd the 
article represents the next logical step 
in the series mentioned above. The 
data on levels of use which the panel 
employed in making its judgments are 
presented in detail for each substance 
generally recognized as safe. Also 
slated and discussed are certain gen¬ 
eral interpretive principles by which 


these data may be used as guidelines 
to eertain aspects of good manufactur¬ 
ing practice. 

COMMON USE FACTOR 

The Food Additives Amendment of 
1B5S states that the term "food addi¬ 
tive” meant "any substance the In¬ 
tended use of which results . . , 
directly or indirectly, in its becoming 
a component ... of any food . . ., 
if such substance it not generally 
recognized, among experts qualified by 
scientific training and experience to 
evaluate its safety, ai having been 
adequately shown through scientific 
procedures (or, in the case of a sub¬ 
stance used in food prior to January 
1, 1958, through either scientific pro¬ 
cedure* or experience bated on com¬ 
mon nee in food) to be safe under 
the condition of ill intended Hie ;,.." 
The phrase* from the Food Additives 
Amendment inextricably couple gen¬ 
eral recognition of safety with the 
condition* of intended use. Any ad¬ 
vene indications regarding safety de¬ 
rived from experience in common us* 
may militate against genera] recog¬ 
nition of safety. Almost all of the 
flavoring ingredient! contained herein 
were in use prior to January 1, 1958. 
In almost every ease, therefore, com¬ 
mon use was a factor, sometimes a 
major factor, in the panel’s final 
judgment. 

The principal aource of information 
on "common use” waa a survey of 
flavoring and representative food 
manufacturers, conducted by the Fla¬ 
voring Extract Manufacturers’ Asso¬ 
ciation (FEMA). Included in addition 
to the information derived from this 
survey are data on chewing gum fla¬ 
vors obtained through the National 
Association of Chewing Gum Manu¬ 
facturers, nnd a limited amount of 
additional data on candy flavors ob¬ 
tained from several leading manufac¬ 
turers. "While this report does not in¬ 


clude all actual flavor uses, it does 
provide widely representative data 
from which "common use” can he 
judged. 

It must be emphasized that there 
can be no general recognition of safety 
without knowledge of the conditioni 
of intended use and reasonable assur¬ 
ance that actual use conforms appro¬ 
priately to the intended conditions. 
This statement applies as fully to those 
substances which are on th* Food and 
Drug Administration’s "White Liate” 
as to the flavoring ingredients whleh 
are on the FEMA GRAS list. This 
report, therefore, includes both. Those 
substance* whleh appear only on an 
FDA White List are indicated in the 
accompanying survey tabulation with 
an asterisk. 

The enormous variety of flavoring 
ingredients and th* uses to which the}' 
may be put make it completely ini- 
possible to establish hard-and-fast 
rules defining their use. Ai an illus¬ 
tration, oil of elove may be used a* 
a trace ingredient at leu than a part 
per million in the finished food at 
which level it is not recognizable as 
such. Or it may be nted at a few parts 
per million ai one of the principal 
flavor note* in a product. Finally, 
it may reasonably be used at more than 
1,000 parts per million when it It the 
dominant flavor note, for example, in 
hard candy. Thus in some cases, the 
use of a substance to impart a domi¬ 
nant note may be at a level more than 
1,000 times that of the same substance 
wed as a trace ingredient. In general, 
the upper limit of use is governed by 
the general acceptability of the prod¬ 
uct. Those who have worked with 
flavors are familiar with this self- 
limiting characteristic. 

A complication which should be 
noted arises from multiple introduc¬ 
tion* of a particular chemical entity 
into a single food product. This occurs 
because a substance may be added 
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both ti such, and as a normal consti¬ 
tuent of one or more natural flavoring 
materials. For example, the uses re¬ 
ported here of bcnzaldehyde do not 
include its use as almond oil added to 
the same food product, and the uses 
of eugenol do not reflect that which 
is separately listed under oil of clove. 

GENERAL INTERPRETATIONS 

This report reproduces for each 
major food category on which infor¬ 
mation was obtained the average of 
the maximum use levels reported by 
those Anus participating in the survey 
which appears at the end of thia 
article. The heading "Candy” is taken 
in the broadest sense, to include choco¬ 
late and hard candies sueh as sour 
balls, pressed sugar tablet*, lozenges, 
etc. The category “Condiment*” in¬ 
cludes salad dreaaings, mustard, rel¬ 
ishes, sauces, and comparable highly 
seasoned food product* which are not 
ordinarily eaten as such but art con¬ 
sumed in conjunction with other foods, 

The category "Beverage*” includes 
primarily soft drinks, but alao tome 
flavored wines and liqueurs which are 
not specifically listed separately. It 
also includes beverage tablets and pow¬ 
ders, in which ease* the use levels 
involved are computed on the basis 
of an S-ounce serving of finished 
beverage. 

In instances where there was only 
r>ne report, the figure "I” in paren¬ 
theses appears with the reported maxi¬ 
mum use level. Two replies are shown 
individually rather than as the average. 

It is obvious that most averages are 
derived from sets of figures, some of 

m < 25 <:— FOOD TECHNOLOGY—FEBRUARY 1965 


which may individually depart widely 
from the mean. Usually, though not 
necessarily, the average is close to the 
median, i.e., approximately half of 
the individual responses will exceed 
the average, and half be less. One or 
a few vety low or high figures may 
greatly influence the average. Whether 
or not this influence by extreme figures 
is misleading depends on two other 
factors, neither of which was possible 
to control. One of these factors is 
the reliability of the apparently aber¬ 
rant figure, and the other Is the weight 
which it should be given in the total 
picture. 

A maximum use level (hat appears 
to be unreasonably low may show either 
that the reporting firm wed the tub- 
itance only ai a trace ingredient, or 
that the value may actually have re¬ 
sulted from an error in calculation 
in converting ounce* per 100 
gallons to parts per million). An ex¬ 
tremely high value may represent a 
reasonable bnt unusual use, or it, too, 
eould have been erroneous. While an 
effort was made to rccheck extremely 
high figures, it clearly was not possi¬ 
ble, in many cases, to be sure whether 
the figure represented an error in 
calculation or nn unusual, but never¬ 
theless actual, use. 

The second factor concerns the 
weight that should be given each re¬ 
port. In theory, the averages would be 
most meaningful if each reply were 
weighted ill proportion to the per¬ 
centage of total consumption within 
each food category which that reply 
covered. In practice, this was impossi¬ 
ble to determine, and the only feasible 


alternative was to use a simple aver¬ 
age. This meant, however, that an 
extreme value eould influenee the aver¬ 
age out of alt proportion to its actual 
importance. This is particularly true 
of high figures. A* every food manu¬ 
facturer know*, progressively higher 
flavoring levels (above the most gen¬ 
erally preferred or acceptable levels) 
appeal to progressively smaller seg¬ 
ments of the population. Thua, an 
extremely high use level, even though 
actual, would ordinarily represent a 
very limited total consumption. All 
factors considered, these use figures 
are reasonably accurate, even though 
we must remain constantly aware of 
the qualifications which affect their 
interpretation. 

It should also be noted that the use 
levels obtained in the survey and re¬ 
ported here are those Mroivcfi into 
the food. They do not reflect the 
losses which may occur in later proc¬ 
essing-through volatilization, leach¬ 
ing, or other meant, 

TEE BABIO PROBLEM 

We come, then, to the basic prob¬ 
lem of how to employ an average 
maximum use level (bearing in mind 
the qualification! just stated^ ai a 
guide to that "good manufacturing 
practice” which should govern its 
"intended use” and ii required by 
both common tense and government 
regulation. In preparing for this, two 
steps have been taken: 

1) In the calculation of average 
maximum use levels reported here, 
responses from the individual manu- 
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JnctUTtr have been omitted which ex¬ 
ceed four times the average calculated 
from data submitted hy other firms, 
provided that these high levels ap¬ 
peared to be separate nnd distinct 
from the common levels of use, rather 
than at the end of a continuous spec¬ 
trum of values. This was done to 
eliminate patently erroneous values. 
In such cases, this obviously resulted 
in figures lower than the actual arith¬ 
metic averages, because (a) unusually 
low figures were not eliminated, and 
(b) some isolated high values were 
undoubtedly real, even though unusual. 

2) All reports for four principal 
food categories (beverages, frozen des¬ 
serts, candy, and baked goods) on the 
31 ingredients on which 50 or more 
replies were received were analyzed 
statistically. In the analysis of these 
124 cases, the elimination procedure 
described in (1) above was not fol¬ 
lowed, except for one dearly erroneous 
value. The average (If) and the stand¬ 
ard deviation (5) of the average 
maximum use levels for esch food cate¬ 
gory were calculated. The data for a 
possible relationship between SI and S 
were then examined and it wag found 
that one did, indeed, exist, as shown 
in Fig. 1. 

In the most frequent (modal) case, 
the ratio of the standard deviation to 
the mean {S/SI) ranged between 1.0 
and 1.19, In 100 out of 124, S/SI was 
less than 2.00. Careful analyaii of 
those cases where the ratio was 2.0 or 
greater revealed that either (a) the 
reported value was obviously in error, 
or (b) nn exceptionally high single 
flavor note was employed. 

Clearly, the great majority of maxi¬ 
mum use levels are lest than five timet 
the average (.V). An even higher pro¬ 
portion of all uses (including those 
less than the marima) fall below 5.V. 

Finally, as mentioned above, ex¬ 
tremely high uses strongly influeneed 
S, and to n lesser extent SI, in this 
unweighted average, out of all pro¬ 
portion to the necessarily limited vol¬ 
ume of food eovered by tueh high use. 

Thus, it is reasonable to conclude 
that in actual manufacturing practice, 
a level of five times the average maxi¬ 
mum use will include nearly all normal 
applications of the ingredient. 


RATIONALE 

This multiple of five is subject to 
both upward and downward variation 
in a number of special cases. To de¬ 
fine it more usefully and specifically 
required consideration of a number 
of determinants, which may operate 


singly or in combination. The num¬ 
bered points which follow summarize 
the effect of these determinants upon 
use levels, and upon the factor which 
relates the average maximum level to 
the general range of good manufactur¬ 
ing practice. A brief discussion of the 
rationale is included where appro¬ 
priate. 

1) If a flavoring substance is used 
to provide the principal, or a 
single, flavoring note, the level 
of use may be more than five 
times the average maximum use 
level. 

2) While there are many exceptions, 
natural flavors are, in general, 
used at higher levels than syn¬ 
thetic components. In the 124 
cases analyzed, only 15 concern 
an average maximum use in ex¬ 
cess of 500 ppm in any single 
food category- Thirteen of these 
cases Involve natural oils or ex¬ 
tracts (Table 1). 


Table 1. Cases in which the average 
ms 1 1murn use level Is greater than 500 
PPm. _. 


SohltlBCt 

Recal¬ 
culated 
av. max. 
CM Writ 

(ppat)* 

S/SI 

rood 

eottioir 

Aalte. ell 

170. 

1.IS 

Caalr 

Csult 
tori', ett 

760. 

.73 

Candy 

Clnna- 

maidehyd* 

STO. 

1.73 

Candy 

Orepdrult, 

oil 

670 . 

1.11 

Ctadr 

Lexica, ell 

1 . 000 . 

1.04 

Ctndr 

HO. 

.SO 

Baked seeds 

Una. ell 

TOO. 

1.00 

Ctadr 

Methyl 

salicylate 

tso. 

3.39 

Ctadr 

Ortas* peat, 
sweet, ell 

1,800, 

l.tt 

Ctadr 

tso. 

.ss 

Baked (oodi 

Peppermint, 

ail 

1.S00. 

1.17 

Ctadr 

Vanilla, 

extract 

l.SOO. 

1.41 

Berenice 


t.soo. 

US 

It* cream, 


S.TOO. 

l.OS 

Icm, tie. 
Ctadr 


4.100. ' 

its 

Btktd seeds 


* These ere recalculated, ladadlns *0 Celt 
(»ee text). 


3) Substances used at Very high 
levels usually entail a smaller 
multiple of the average maximum 
than those used at lower levels. 
In the 15 cases (Table 1) where 
the levels of use are more than 
500 ppm, only one, methyl sa¬ 
licylate, involves an S/SI value 
higher than 1.S2. The use of 
methyl salicylate in hard candy 
and chewing gum presents some 
unusual aspects, of which this is 
one. Ten of the fifteen cases are 
below 1.23. Thutt, most would 


be covered by a factor of 3.V, 
rather than 5.V. On the other 
hand, all of the 22 cases in Table 
2 in which S/SI is greater than 


Table 2. Cases in which S/St is £.0 or 
greater. 


i 

t 

SubfltlBC* 

Recal¬ 
culated 
it. mu, 
utd level 
(ppm)* 

S/SI 

Feed 

catetsry 

Acetic add 

no. 

3.16 ' 

It* crcim, 
Icm, tie. 

Aait«. ell 

60. 

4.19 

Bert re see 

Bcnialdchyde 

St. 

S.l 

Bevcr.cn 


130. 

t.l 

Ice cream, 
ice*, etc. 

Butyric add 

36. 

9.03 

Beverages 

64. 

3.1 

Baked[oede 

Cauls 

kirk, ell 

49. 

3-SS 

Beve reset 


100. 

Mi 

Ice cream, 
lee*, etc. 

Clora bud, ell 

It. 

3.00 

Beve re see 

Cerltsdtr, ell 

71. 

3.6 

Candy 


67. 

3 6 

Baked geode 


66. 

4.0 

Icecream, 
lew. etc. 

Dlt cetyl 

3.7 

3.00 

Bcvtraiei 

Ethyl hutyralt 

l 40. 

3,16 

Bev erases 

SI. 

3.31 

letcrosm, 
ten, etc. 

Ethyl methyl 
phenyl- 

Slyeldale 

It. 

s.st 

Itt crotm* 
icM, *tc. 

Ethyl vtainia 

170. 

3.30 

Candy 


170, 

3.90 

Baked seedi 

Leman ell, 

terp entitle 

St. 

3.47 

Bevertsee 

91. 

3.St 

lee cream, 
ices, etc. 


100. 

3.17 

Ceady 


130. 

3.66 

Baked seeds 

Methyl 

stlleylat* 

910. 

3.31 

Cow 

Nutates, ell 

too. 

1.06 

Baked seedi 


• Thee* srt recalculated, Ineludla* it! date 

(Mt t*Xl). 


two, and thus not covered by 
SSI, are concerned with uses un¬ 
der 200 ppm, again exeept for 
methyl salicylate. In two in¬ 
stances, S/SI is exactly 2.0. All 
but six of these 24 cates gre 
below 120 ppm. 

4) Products such ss hsrd candies 
and some baked or fried goods 
involve processing with resultant 
high flavor losses. This requires 
the flavor to be introduced at 
high levels, and may involve a 
wider range than in other foods, 
such as beverages, in which no 
processing losses occur. Of the 15 
high-level cases (average maxi¬ 
mum use level greater than 500 
ppm) in Table 1, 13 deal with 
baked goods nnd candies. The 
other two are vanilla extract in 
beverages and ice cream. Vanilla 
extract is ordinarily used at a 
relatively high level in any food 
product. 

5) Of the 22 cases involving S/St 
ratios greater than 2.0, most are 
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explainable by the foregoing 
causes. In addition, it must bo 
pointed out that foods consumed 
in small portions tend to be fla¬ 
vored at high level*. Obvious 
examples are chewing gum, fla¬ 
vored wines, liqueurs, and hard 
candies. The special considera¬ 
tions applicable to chewitig gum 
are discussed in considerable de¬ 
tail by Heggie ef el. (1965). 
The FEMA survey reflects pri¬ 
marily . soft-candy uses, since 
hard candies (including lozenges 
and pressed mints) are only ap¬ 
proximately 12.5 percent of total 
U. S. candy production (Stein¬ 
berg, 1983). It was evident from 
the data that the "average maxi¬ 
ma" of hard-candy uses ran from 
2 to 10 times the average maxi¬ 
mum use levels reported for all 
candy in the survey reported 
here, and on rare occasions were 
higher. 

One may estimate the confidence 
which can be placed in the reported 
average maximum-use levels from the 
total number of replies on which these 
figures are bated. This ix given in the 
first column to the right of the name 
of the substance. Obviously, for sub¬ 
stances on which a large number of 
responses were received, the average 
figure is more reliable than in eases 
where only a handful of reports were 
received. 

These considerations, applied to the 
average maximum-use levels, are con¬ 
sistent with good manufacturing prac¬ 
tice, and were taken into account by 
the panel in arriving at its judgment* 
that these substances are generally 
recognized at safe. The panel'* con¬ 
clusions were based on over-all condi¬ 
tions of use of each substance in 
relation to its total intake. 

GUIDELINES, NOT TOLERANCES 

The Food and Drug Administration 
has constantly emphasized the neces¬ 
sity of observing "good manufactur¬ 
ing practice.” In Paragraph 121.101, 
it defines the term to include the fol¬ 
lowing rest riel ions: 

“(1) The quantity of the substance 
added to food does not exceed the 
amount reasonably required to accom¬ 


plish its intended physical, nutritive, 
or other technical effect in food. 

“(2) Any substance intended for 
use in or on food is of appropriate 
food grade and is prepared and han¬ 
dled as a food ingredient." 

The figures presented and discussed 
in this report are not tolerances. The 
word "tolerance" means a level within 
the safe range established by scientific 
procedures, but no greater than neces¬ 
sary to achieve the desired effect, and 
hence above which the substance may 
not legally be used. In contrast, the 
figures cited here are averages to which 
certain flexible principles, stated above, 
must be applied. It is the opinion of 
the expert panel that, except where 
specifically noted, it is neither neces¬ 
sary nor practical to establish toler¬ 
ance* or rigid use limits for the flavor¬ 
ing substances covered by this report. 

It is clear that the fact that a flavor 
ingredient may have been reported 
a* used only in certain food categories 
does not necessarily preclude its use, 
as a substance generally recognized 
as safe, in other categories within the 
principle* stated above. However, in 
special eases where flavoring substances 
are used in a manner, or at levels, 
substantially different from those em¬ 
braced by current good manufacturing 
practice, justification for such uses, in 
terms of safety and necessity, may 
have to be accomplished independently 
by the user concerned. 

It is again emphasized that these 
■re guidelines to "good manufacturing 
practice" or to "intended use" or to 
“common use" in which these sub¬ 
stances are generally recognized as 
safe. They are not tolerance* in any 
sense of the word. 
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SURVEY OF FLAVORING INGREDIENT USAGE LEVELS 

Flivcring Extract Minuficturers' Association everege maximum use levels (In ppm) on which the expert panel based Its judg¬ 
ments that the substances are generally recognised as safe. Those substances which appear only on an FDA "White List" are indicated 
with an asterisk.. 
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i»*-Picp>lfo«ic acid 

10 

41 

i: 

41. 

U. 


<1)470. 

<1)30. 

farfarina 


227.1 




o.u 




2.0 


(ifi.)BUTYWN-Glyceryl iributyral*. Butyrin 

s 

<00.10 

OB-04 

1,000. 

300. 

(IBM 


SO. 


C AF FEIXE-1.3."*T r.si tihy liMtktAt; 1.1,7* 










Trirnhyl-Jb-diciopuriM, Ccffain*.; Thaina; 
GuafMina. H*:hy ItSacbroarint, No-Ow® 

» 

120. 

- 


. 





2323 


0.50 








CAJEPl'T. 01L~Va.V*vca frvcodondton L. 

■ 

2.0 

(1)1.0 

1). 

11 



A/coAo/rc 


2226 








laimfti 

UfHfl 

C At AVIS (Acorva csl»m ids L.]-$«•*! Flag 

itlfcM 

M 

(1)1.0 

0)10. 

0)15. 



o»o. 

OB.OOO. 

2227 

CALAWS, OIL [Acaw c§fm» Haft. 








mm 


oil 

10 

2-0 

1.5 

1.0 

11 

0)003 


BJ 


J.VI 

CALCIYV ACETATt-Sorbo-CalelOft. tachnlcal 










ftaiid known at Browa or Gray Act rata of 

Lira 

1 

<1)200. 

• 

• 

OBCO. 





222* 


40. 








C A M PH E N E-2,2-D:± athy 1 - S-m iky 1 a n aflorbomadt 

4 

00. 

«)». 

(1)100. 

37. 





2222 




1.1 




Cottdimmtt 


tf-CAVPHOR 

4 

- 

(1B10 

35. 

11. 



OHO. 


2231 

camphor. Japanese, mrz, o\i-c •*>**»** 





1.0 



Cmiimralt 


etc* Sir* (L.) Nats at Eton. 

5 

5.4 

• 

• 

a. 



oni. 


2212 

•CANANGA. 01L-^*Atn|a adbfaia Hook. t. and 










Hass. 

4 

7.0 

0)1.0 

OB.O 

0)3.0 





2232 








Cw.ilW.fl 


•CAPSICUM, EXT1UCT*^apaicw /niraacana L.» 





13. 



10. 

»«f, 

C. a.‘.nuuai L. 

1 

120. 

0)15. 

(1)13. 

14. 



100. 

(IHOO. 

22V 








CmOMwiii 

VMM 

•CaPSCVM. OLEORESIN-Caps/cwn fertsctna L.; 








H. 

C. annava L. 

41 

14. 

■ 

It. 

(1)10. 


46. 

01. 

100. 

221! 








Mall 

W« 

CARAVEL COLOR 

131 

2*200. 

550. 

too. 

330. 



3.100. 

3.000. 

222i 





1,000. 



ConAiMfH, 


•CARAI AV-Carva cam L. 

n 

<1)62. 

OB). 

• 

10.000. 



<1»». 



2227 

•CARAi AY, 5 LACKSifolia aairra L. 

n 

- 

- 

• 

- 


222t 

•CARAlAY, OIL-Carv* earn L. 

ii 

20. 

40. 

14. 

150. 


222* 

CaRBOXYMETKYLCELLULOSE 

31 

51. 

670. 

0.0 

41. 


22# 

*CATOAMO»~£Ut(jri'aeardaattra <L.) Malta 

23 

1.0 

OHO 

OHO 

1,700. 


2241 

•CARDAMOM SEED, OIL-EIIafaria cordomemu* 

<L.) Malon 

17 

l.f 

1) 

SO 

17. 


2242 

CARYJSC-Ctccvt cae U L, 

1 

. 

. 

10. 

too. 

70 

M0. 


224) 

•CAR0B BEAM, EXTRACT [Ca/artAia a/figua L.)- 
Si John's brand 

11 

66 

03. 

100. 

130. 

600. 

27H 

•CARROT. OIL -Oairrui carol* L. 

1) 

1.1 

55 

5.1 

4.4 

0)003 


jMttMi'c 

CendiaaniM Uaata 


CtMh'aMI* taSiaia 
IB,006. 3,W. 

CmA'imam Matt* 






















F C M A No. tubiiuw* 


ftVACROl- 2 'P-Cyaml; ?-M«Ayl- 5 >r* 0 - 
prof) fa»-T>y*o), Cywopfcfft*); 2- 

H)4rosy-p-cyii«n«, lM*P(Opyl kiimI 


CARVACRYL ETNYL. ETHER-2>Eta«y^‘Cyi»ft«; 
Ethyl Carvacrol 

V-fT 




lea Cieaa, 

kn, Etc. 



(DID. II. 

).0 

( 1 ) 1.0 10 . 


Gelatin _ . 

£ Oi#wiii| 


— Other Catagaiy Uaea - 


CpadiaeAta 

17. 


4 .CARVCMENTHEN 0 L-l-e-Mtnlhea. 4 -al; ( 

Taipixeaol; t-Melhyl- 4 -.eo-yroyyl-l.cycloheiene- 
4 -ol; Oh|M«t 


CARVONE-l,K*)-A'N*"<hidi4f|.2-wit, Ccrvcl 
33S0 

C*RTO ACETATE 
215 / 

CaRVYL propionate 

2252 

S-CARYOPKYLLENE 

2253 

CASCARA. BITTERLESS, EXTRACT'-AAaanvi 
eeraAlana DC. 

21 54 

■CASCARILLA BARK. EXTRACT-Crotcn nice 
nffe Bank, and C. a/trtaria Bma. 

2215 

•CASCARILLA BARK. OIL-Croten eatcanlla Basil, 
aad C. t/trtaria Baaa. 

225 * 

•CASSIA-daitaaeam tuna Bleaa 
1257 

ASIA BARX, EXTRACT-Ciitaaaotaua caaaia 
Blaca 


"CASSIA BARK.OIL-Cmneaenua caaaia Blaaa- 
225 * 

•CASSIA BUDS [CiMncana caaaia Blaaa] 
Cisuaaa flavati. Caaaia (laaara 

22*0 

CASSIE ABSOLUTE-Acacaa lamaa/ana (L.) El lid. 
2 Ml 

•CASTOREUM, EXTRACT-Canar filer L. an* C. 
canadanaia Xehl 


•CASTOREUM, UQUID-Ctiler Ukt L aad C. 
eanadanaia Kahl 


CASTOR, OIL [ Xidnee oaani L.)-RI*Ma*. 
•It. Ratal ChilaM, all; Taayaa- lai f ai . all 


CATECHU. EXTRACT! Acacia eeleehe XIIM-I- 
Blaca catch, aattact, Cachaa. anaacc Pat* 
caiacha, aaliaci; Caaha*. extract 


CATECHU. PORDER) Aucit cetecAu tin*. I- 
Caahlr. pa; Palecataehe, Caaihli calecha; 
Ten* Japaclca 


•CAYQiNE-CeRMcra emeva L vat. (wMira 
Seadl 


CEDAR LEAr. OILe -The;. accidental!# L. 
22*1 

CELERY SEEO-A/iva *iaveclena L. 


1.0 7X1 

H Cl. 


120. 110. 


1.0 

4 d. 10 . 


20 

( 1 ) 2.0 24 . 


< 1)2 0 24 , 


4 (1)100. 

1.0 


i 


* 110 . 

W 1.0 

I <1)1,000. 

7 - 0.01 




1.0 

4.0 

7.1 

1,0 

10 


S 40 . 

410 . 

210 . 

21 . 

140 . 

140 . 

27 . 

41 . 

17 . 



2.0 

11 ) 2.0 

( 1)20 

M. 

0.01 


1.0 

1.0 

12 . 

20 , 

. 

. 

1 , 100 , 


X/caAa/le 

tararafaa 

1M. 


C and faa a ta 

(1)200. (KM. 1 


Caadtattut 

»)». 


Caadiaanta Maata 
1 , 000 , 140 . 200 . 


Candiaemt Teeemde 
(IHOD (DM. ( 1 ) 2.0 


1.2 | 10 . 7 a*ai'n*a 

10. (1)2.0 


Caadiaanta Paata Snp* 

110. 010. <1)100. 

tit# 1 ;. *«*. 

<1)11. (1)11. 

Cefltfrfffffft NimIb Pickha 

2,500. 1,100. » 

Sanaa *»• 

17 . 


4 Piwided II la used at level* ivch that ae Ihujwta li detactahla in lh« lialahad lea*. eiifl| tha ataftdatd AOAC aaihad. 
rriArs Tt/^uoM nrv eroenAOv* \ 
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FEWA No, and Subotwco 

No. of 
fttportt 


let Crotm 
kta. Etc. 

Candy 

Good! 

GtlatlM 

and 

Pvddiag* 

Chawing 

Gum 

—Oth»r Catagaiy u*«i—~ 
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Condjawnu 

#a*fa 

160. 

•CELERY SEEP. EITRACT-MRrvmrirM/d, L. 

IS 

240. 

<I)S.I) 

(1)10. 

I.W0 



(1)10. 

0)100 

seo. 

j m 

■CELERY SEED. EXTRACT SOUD-V<" 








Cofldimflfllfl 

S/nif I 


trtimtvu L 

s 

( 1)1 so 

* 

11)0.0 

(1)11. 



0)7.0 

(1)10. 


2271 



1.0 





Cotximmu 

Ifaaia 

Sow** 

■CELERY SEED. Olt-Anw o«> ■/«., L 

liK^S 

IS. 

IS. 

IS 

12. 


(1)21. 

40. 

40, 

0)1.0 










PitklM 



iHKHrl 








10. 











35. 


im 

■CHAMOMILE FLOUR, ENGLISH. 0IL-AjhAmh'« 

H 


0.10 

IS 

0.10 






AdtiJra L. 

m-M 

IS 

OH 

1.0 

so 






22?3 

■| 







Alcobolit 



•CHAMOMILE FLOIER. HUNGARIAN. OlL~Yatri* 








Intripi 



cm* chtmomillB L. 


2.0 

0.1 

II 

0.0 


<1)000 

0)1.6 



1374 

■ 










•CHAMOMILE FLOUR, ROMAN. EXTRACT- 











AntAtaic nebilit L. 


ss. 

1.1 

0.1 

10. 






2273 








AlooMIt 



•CHAMOMILE FLOUR, ROMAN, OIL-Murkrtui 








Irirr/r* 



anAiJta L- 

10 

IS 

s.s 

4.1 

4.) 

o*« 


(DM. 



im 








AfcahaNc : 

ftraradt# 



•CHERRY BARK, IlLD. EXTRACTVrumji taro* 








too. 

t/*H 


tir\M Ehrh. 

u 

IM. 

140. 

M0. 

70. 

(IMS 


100. 

(DM. 


2277 

CHERRY LAUREL. OIL <FFPA>-*wiya two car- 

II 








E>lnKI< 

SO. 


tnii L. 





(DTS. 



<1)77. 

ss. 


CHERRY PITS, EXTKACT—Pramr, ,n» L. |mtt 

M 

10. 

so. 








chin)); f. cmfvi L. (tour thirty) 


sso. 

60. 

• 

* 






an 








CwA'miIi 



•CHERVIL-Aurtrrac,, c«r,Mim (L ) Holt*. 


(1)100. 

(1)10. 

• 

»)1». 



duo. 



2299 








# 



■CHICORY. EXTRACT-C/cAoHum /iiyfci, L. 

si 

os. 

SI. 

ST, 

100. 



AldM/c 



Ml/ 








f«vw*d«i 



CINCHONA BARK. REP-CinAwi ncfiniht P,v, 


IS 






M. 

Hum 


•i it, kfbrilt 


1.7 

0*0 

0*0 

IT. 



SOU. 

(1)1.000. 


MM 

CINCHONA BARK. RED, EXTRACT-CikAom 








Coo4i*mi, 



lyccirubt fit. m lu kyBrili 


(1)100. 

(IMS. 

* 

(DM. 



(1)00. 



MM 

■CINCHONA BARK, YELLOT-CinAww /,4wwu 

H 







4/catab'c 



Modi. C. mIimji IHI . orljtriO* lldMM 








trvm(N 

Hum 


»iil otkai iff of CimAom 

. B 

• 

• 

• 

* 



(DIM. 

0)100. 


MM 

CINCHONA BARK. VELLOI, EXTRACT-CiooAw 











IxytrrlM Mmdi. C. toliuj, N*44.. or AgrOHOi 
ol dim with Itir tpp. of ClwJbm 


(1)100. • 

• 

• 

• 






»I5 

CINCHONA, EXTRACT (CincW it 

1& B 










Motai *i Tri»,i. C. mom,. Pmo it 

Klomdi or it, C. alifrt (iM.. 







• 




or hybrid* «f ihnf vlih ttfcti CIwMm %ff.] - 
Quaint. ffxiiKt 

M 

<1)10. 

; 

0)1.0 

. 






2296 











CINNAUALDEHYDE.Cl,KMic lIMyMoi S-PYHyl. 








CM4t»aMl 

Jfnaft 


pioptfiv); Phviylacntttn; Cinnaaw] 

SI 

»0 

7.T 

TOO. 

110. 


4,000. 

(DM. 

(1)00. 


2297 

CIXSA*ALDEHYDE ETHYLENE GLYCOL 




0.06 




Candraama 



ACETAL-Cinnclaval 


- 

' 

1.0 

«».o 



<1*0 



MM 

CINNAMIC AC]D"|,PtitAflacrylic Mil; J-Pid) 1- 











preptiolc acid 


SI. 

40, 

so. 

so. 


0)10. 




2299 

IlSBI 


* 





A/flt 



•CINNaHON ICfnA*»t>mv* ttyUnietm Ntta; C. 








Bw in 



tcvrcirii Blumt, C. cimi Oluwt]"Ctjlofl 




10. 




Tl. 

CandkfMnfa 

If Mia 

cinnamon, CLIrtit cinnaaso*. bi|on<Hnn»aon 


so 

SS. 

4.000. 

1.000. 



450. 

(1)110. 

IM. 

2299 

“Cl SNA WON BARK. EXTRACTO/womuai ity* 








Candrawnfi 



Ufl/Cum Ntta. C. fourtim Blumt; C, caaaia 


10 






40. 

d«n 


Blumt 

H 

1). 

(1*5 


<1)170. 



200 

OHO 



• Probably alcoholic kvtittH 


^i 


illk 


iiillHUti^NHlukilifeHAliiiaiiflaBAiliiiiaiHliflHaiHaiililHiiili 




51676 0384 







— OUv#j C«(*|ory Ul«< — 


•CINNAMON BARR, OIL -CmftMWfWiP **jUnivm 

Nwi, C. loumri'i 6 !«m, C. uiiti Dluil 33 


•CINNAMON LEAF. OIL (CiftftMwM* ttfltnitvm 
Ski; C. /nvrar'ni Bluma, C. calm Bln*)-* 

C*)1m dun, i* on Itaf. *11, CUa*at eliwaa** 

!«•(. *11; 5*i|oa elnna»M l**f, oil 3* 

2J*J 

C INN AMYL ACETATE 


CIKKAMVL ALCOHOL-3-PN*liyl-2-pl*R**-l-*l; 
ClMMit alc*NaL Ityryl c*tHl»l, Y- Pfc»nyl- 
■ 11,1 •IcaNAl 

22M 

CINNAMYL ASTHRAN] LATE 

im 

CINNAMYL BUTYRATE 
1X7 

CLNKAMYL iae-BUTYRATE 


CLNNAMYL ClNNAMATE-*Pfc*flyl*llyI el»**»at., 
Srjitcin 

2 1H 

CINNAMYL FORMATE 
ZWO 

CINNAMYL PHESYLACCTATE 


CINNAMYL PROPIONATE-7-PN*nylallyl preplMIta; 
}-Pb*nyl-2-pr*R»a)T prapaaMi* 

2X1 

CINNAMYL lao-VALEJUTE 


ClTRAL-1.7-Dl**(Ryl-2.i-*ct*RI*Ml; 0*n*l*l 


CITRAL DIETHYL ACETAL~3.7-OiMtkyl-3.i- 
*ct*41f**l ilMhyl actlil 


CITRAL DIMETHYL ACETAL-3.7-Dlii«kyl-2.t- 
ocuilaul iiaalkyl iciul 


CITRIC ACIB^ HyAroiiT-l.J.pprepnidrUliWiijIk 
•elii R-Hyimy1rl**rW)lyllc ad* 


CITRONELLAL-JJ-Dintlkyl-i-KtanaL RMHial It 


■CITROSELLA, OIL-Cyaigpof** *ar4L« Randa 


d-CITRONELLOL-J.7-Dim«ikyl-i-oei«*-l-*! 
(Maaaicial CImmIM I* tMftly Rh) 


CITRON ELLOXY ACET ALDEHYDE-4. 20-DHatAy)- 
hll-hllHMlI 


CITRON ELLVL ACETATC-1.7-D(i*MkyI-4-#ct**-l- 
>1 *c«lat* 


CITRONELLYL 8UTYRATE-J.7-Di»*ftyl-t-*el**- 
l-»-l kniyiai* 


CITRONELLYL /w-BUTYRATt- 3.7-Dinlk) 14- 
•ctM-t-yl rap-balyialt 


CITRONELLYL rORMATE-1.7-DI*i<ltiyl-(KKln- 
l-yl (emai* 


CITRONELLYL FHENYLACETATE~3,7-Dimalkyl* 
i-«c<tii-l-yl phanylacauta 



AloAa/le 

llVIflftl 

Cl)S-0 


8.02 r«RRi«<» 

1.2 ( 1 ) 140 . ( 1 ) 1.0 



CcndimtnH Maal« 
«0 <1)25. (1)50. 


CmlimmU Pic Hn Spictd 

160. 20. 12. Ffwta 

<1)0.30 520. 71. 41. <1)3.0 

C***Ri*Mfira 

2.0 

(1)1.7 2.0 


Can*i*an/i 

0)110. 


nrnsn-rrs rrorzTzrrr —■ 
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f EU A N*. **4 SuWtwe* 

No. of 
Rapcrt* 

B*v**•£•• 

lea C*M» 
kt». Etc. 

C*fl4y 

B*k«4 
| Owdi 

C.I.I1M 

wr4 

P\i44i,|< 

Oir*in$ 

Gva 

—• Ot>>*t Category Ua*a — 

2IM 

ITROKELLYL PROPlONATI“l.?'Dii*alHyW- 







0.10 




©ct«n-l-yl propwrn:# 

7 

3.1 

*.0 


10. 


ii, 




2317 

CITRONELLVL VALERA TE-3,?'DiMtfiyJ'**ctM' 











1->'t v«Ur«U 

4 

1.0 

2.$ 

1.0 

7.7 






2SH 

-CITRUS REELS, EXTRACT-Cuv* a*. 

10 

1*0. 

410. 

4*0. 

410. 






»/» 

•CIVET. *»$OUJTE-C.»»t call: IWt» crwi. 











Schrcbai «n4 V, cilaiM Ickrtbai 

10 

1,0 

1.0 

1.7 

1.1 

(1)0.10 

0)2.2 

dlooMie 



isx> 











■CLARY 1 Sa/rti aclatM L.l-CUiy U(< 


• 

• 

* 




(1)100. 



2321 

•CLARY, OIL ( S#/na ac/era* L.J-*Cltry «i|(, ail 

it 

1.1 

1.0 

1.1 

11. 



4/ea/wfic 

l««arifi« 

o»oo. 

Centfretanfe 

0)20. 


})» 









Vun 


■CLOVE BUD, EXTfUCT-Evfania ctiycfiflltls 




2.0 




CaackMnr. 

160. 


Thunk. [£utfa/iri mmn'u (L.) Bail!.] 

7 

16. 

19. 

20. 

44. 



(1)110. 

210. 


jmj 








Alcohotk 



•CLOVE BUD, OlUftt/Mti c*f}9pkyU*i» Thunk. 






0.11 




Jt/litt 

[El|aru. tmttlia (L.) Balll.] 

76 

J.l 

15. 

120. 

17. 

5.0 

1,100. 

(IPOO. 

IS. 

(1)7.1 








tfwti 

tpisrt 










7E. 

F«r#f. 


* 









110. 


2324 











-CLOVE BUD. OLEOXEStN~£u{«nr« c+rjaphyUils 








Vwr, 



Thunk. [Eutfaftta *mm*tic* (L.) Belli,) 

S 

• 


* • 

• 



100. 



7J15 











•CLOVE LEAF. OIL-Wwu. turtphflltu TYwk. 








tatter 

Cantr'MRlf 

tatfa 

[E ujtni* 9mm* tics (L.) Bail),) 

21 

1.6 

16. 

22. 

10. 

<1»0 



14. 

40. 

670. 









7.0 










16. 
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■CLOVER TOPS. RED, EXTRACT SOLID 











| Trihhvm prim** extract 

**ll< 

1 

(1)2.0 

(1)2.0 

(1)20. 

(1)0.0 






2 JIT 








V>ct4' 



•CLOVES-f«/anii Ck-refhiuit Thuak. (Ea4.ru. 

1 

20. 






CtoRM 

Owl* 


irowlic* (L.>IaiU.| 


1.000. 

II. 

* 

130. 



(lino. 

no. 


«2I 











•CLOVE STEM, 0!L-fu|enie tMyfkylUu TVwk. 



4.0 





X. 



lEtt|ani« *romvic* (L,> Ball!,} 

It 

M 

7.0 

mm 

64. 



70. 
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•COCA LEAT. EXTRACT (DCCOCA1K1EED)- 




■ 







ErytAreaylon C9C* Lia. 

7 

200. 

(1)640. 


“ 
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H 




CmYi'mai, 



COCHtNEAL-Coeea* c *cti L. 

S 

(1)100. 

■ 

EB 

(1)100. 



(1»0. 



23)1 








SfMla/k 

C.»4i»H« 


•COGNAC. CREEK. OIL 

44 

1.2 

6.2 

it 

14. 


16. 

<1)10 
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“COGNAC, WHITE. OIL 

i* 

1.6 

14. 

R 

24. 

(1)0.10 


AfcaM/o 

CwmAmtu 

(1)14, 

kuti 

1400. 

2333 

•CORlANDER-CpriantMi «ih'«va L 


7.4 

<1)1.0 

no. 



$tr*r*t** 





&od»iic 


















2334 








nr 

Mhui 

If Ml# 

•CORIANDER, urfntB L. 

<0 

1.1 

4.1 

mm 

0.1 


7.4 

». 

It 

47. 

1JJJ 


16. 

S.S 

12. 

it 






■CORK SILK-E.a «.'• L. 

4 

24. 

10. 

10. 

21. 
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1 

COSTUJ ROOT, 01L| InanrM Iff* Clark. 











(4p/erj«ia Upp* Dae., A. Mriev/era DC, 
Ajcktmdi* coiio• flag, oil 

7 

0.00 

0.00 

1.0 

1.2 

(1)0.10 
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0.01 

0.0) 

0.01 






,CREI0L-4-Cf,».l 

] 

0.67 

1.0 

2.0 

ISHia 






2339 

CUBEBS-Pi>rf evSaha L. f. 

4 

(1)W0. 

- 

■ 

■ 




tfwli 










C«i dfrawiff 

21. 


CUBEBS. OIL-P.^f cutwiu L f. 

ii 

2.4 

(1)0.21 

l.l 

H 



a. 

». 
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f EMA No. *ni SufatUnc* 


*. te.. c " E ": c * n,f >’ 


Galatia* „ 

.,4 «r*i»« 

Mi.|. °“* 


2340 

•CUWIN-Cuwjmm cymintm L. 


CUHIKALOEHYDE-^.j*o-Prtpyl 

Cumin*!, Cuainic • Cuaaldthyd* 


2342 

-CVMJN, BLACK-***//# Mint L. 


2343 

"CUMIN, OU.~CiMNMja cyaiflva L. 


2344 

•CURACAO PEEL, EXTRACT-C<f<v« MriMium L. 


-CURACAO PEEL, OfL^J'wi aiwiriv* L. 


CURRANT SUDS. BLACK. ABSOLUTE [Ri'ho* nifn 
Lj -Cutis 


CYCLOHEX AN EACET1C ACID-Cycloh.iyl.eoiie 

acid 


CYCLOHEXANE£tKYL ACITATE--Cyeloho.yl.lhyl 
•nut* 


JJ4» 

CYCLOKEXYL ACETATE 


«J0 

CYCLOHEXYL ANTHRAXILATE 


tut 

CYCLOHEXYL BUTYRATE 


2JS1 

CYCLOHEXYL CIA'S Alt ATE 


1J» 

CYCLOHEJCYL FORMATE 


2JW 

CYCLOHEXYL PROPIONATE 


1)11 

cyclohexyl in .valerate 


ij« 

•-CSVENE-Cyao*.; Cyael 


‘DANDELION, FLUID EXTRACT. F«Mna 
olfiernol. Tibt; T. oiy-tAro apamim Audit. 


•DANDELION ROOT, EXTRACT SOUD-ro»»,»eiia 
ollieii»lo Xthoi; T. af)Omtptrmm Audi*. 


DAVAKA, OIL--Arf.ai.io fallau ».1L 


■ DECALACTONE-A-H) <a«rl*«*alc .cld.Y-UeinJ It 


l-DECALACTONE-S-HydraiydouMii *cM. 1-1 


DECAKAL-C*pnlMt>4«i Capric tlMyda. Capri* 
•Idahydo; Aldohyd. C-10 


DECANAL DIMETHYL ACETAL-U-tHanho.y- 
d*c«n* 


DECANOtC ACID-C.fne .(id, Doeylk Kid 


l.DECANOL-D*eyl .Icchol; D*cylic .kohcl, 
Konylc.rbl.ol; Alcohol C-10 


2-DECENAL--tkc.ld.hyd. 


OECYL ACETATE-Dccnyl .ctt.i*, Anut* C-10 


DECYL BUTYRATE 



— OOiot C*t*|«ry Uses •—. 


Coffdiatmi 

100. V..r. 

1,000. 1,000. 


0.40 Candimanit 
0.50 <1)1.0 


«**M 

Candimanli to. fietlaa 
<!».» 210. 100. <1)40. 


Catdfawu 

10 . 

1M. 


Alcoholic 

fcvtrolot 

«)t.O 


Smtanim 

<m« 


2.7 e.i 
0.11 i 1.4 s 
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FEMA No. and SuVfikACt 

No. ei 
Report* 

B*v«r*f«a 

k* Cifio, 

k*«. Etc. 

Catidjr 

Good! 

Gfladflf 

and 

Pudding* 

Chawing 

Cm 

— Odin C,K|My Dim— 

2399 

OECYL PROPIONATE 

4 

Oil 

1.4 

M 

m 






.v;o 

DlACETYL-2,S’&wuncdtM*, Bi*c»tyli DiPttkyl 








Shcnmitif 



h«toA«, Di»#tk> l|lyei«l. 2, J-Dslattbutan* 

il 

2.S 

S.< 


44. 

it. 

J5. 

11. 



2371 




I 



tl 




DJBENZYL ETHER 

mm 

11 

It 


21 


160. 




2377 

4.4* DIBUTYL* Y-BUTYROLACTONE-4.4-0ibi»tyl-4- 

m 


71 


(1)11 






kydrosybul) tic #cid, Y*l»eioa« 


• 

J.S 

a 






:m 


1.0 

7.0 








DIBUTYL SEBACATE-*B«tyl iihiuit 

11 

10 

S.t 

dm 

(ins. 






2274 

DIETHYL MAL ATE-Ethyl 

H 

IS 

IS 

ii 

44. 

(i)i.i 





2J7S 

DIETHYL MALONATE-Etfcyl talc**:*. Malenir 











tstii 

it 

1.1 

17. 

20. 

It. 

0)21 





JJ7d 






12 

2.7 




DIETHYL SEBACATE-Eityl ttb*c*:t 

» 

4.1 

11 

21. 

41. 

It. 

4S0. 




2377 

DIETHYL SUCCINATE 

ii 

7.1 

11. 

H. 

41 






237i 

DIETHYL TARTRATE 

i 

uno. 

(WOO. 

(1)200. 

<!»#>. 






237t 








AlctMia 



DIHYDROCARVEOL-4-^«*=tU«-2-el; 6-M«lkyH* 




10. 

10. 



InnlM 



i jc-ptopriy Icyc 1 eht s*aol 

i 

<l)»4. 

(1>J00. 

210. 

210. 



(l)S00. 



2390 

DIHYDROCARVTL ACETATE»**p.V«Hhia-3*yl 








CwtiMIt 



•e*uit, 6-M*thjrl-B*iad*p*op«ey!«>eUfc*i(yl 


2.0 



21 





•etuu 


1.0 

<1)11 

22. 



(1)11 



2J<; 

DlKYDROCOUKAMN-HydfaewuMria; 






10. 

71. 




kylropyroM 

M 

7.1 

21. 

44. 

2*. 




2392 








(Mimmi 


Pici/*j 

’DILL-AntrAtm fr*r«eta« L. 

14 

■ 

• 

■ 

(1)4400. 



1.400. 

1,200. 

l,m 

2393 







S.« 

Ahohli* 

linwu 

Cixlmmli 

« N ri 

"DILL, QlL~An* rAu» Jr«i-« 0 taa L. 

M 

u 

It 

! 

1.1 

S.0 

(1)20. 

1.0 

(l)S.O 

HtUu 

140. 

in 

11. 

2394 

DILL SEED, LNDlAN-AncAuw m»« Rack, 









M—U 


iP*vc*4ar\um |n\T«l«ii B**tfc. «t Kook.; A. 








1.1 


|r#v*o/*nt L.) 

Bfl 

* 

• 

■ 

(1)400. 



<1)100. 

101 


2395 

DIM ETHOXY BENZ EX E- R*i •icl»*l dl«#tkyl 











•th*r; 1,5-DiMthoiyWrjM*; Disttbyl 

Miortliwl 


10 

10 

10 

1.0 






23H 

y DINETHOXYBEHZENE-HyAwfuUM dlBWibfi 





11 






tlhtfi Diattkyl bydttfaiMM 


1.1 

l.t 

4.7 



AlceMt 



2397 

ljg|§|i 







>!*—(!> 



:.4.dwethyiacetophenone 

■ 

0.71 

0.77 

1* 

2.7 



0)14 



23U 

U o-DMETHYLBENZYL iKt-BUTYAATt-PWyl 











dlatflhyl carbiayl i**-bvt)it 1 * 


(1)5.0 

OHO. 

<1)30. 

(1)20. 












0.02 

(1)0.10 




2 6-DIMETHYL-S-Ht PTES AL-Yt^al 

u 

1.1 

1.7 

1.4 

It. 

10. 




2390 

2 6-DIMETHYL OCTANAl-i*4>-P*eylald#liydt 

■ 

0.44 

12 

l.t 

l.t 






2391 



2.0 

IS. 

It. 






),7'DIMETHYL*l-0CTAN0L—Tttr«bydiOf*f*tlol 

1 


44. 






2392 

a.(j-Dl METHYLPHENETHYL ACETATE-Bmyl 

■I 

M 



It. 


(IB.t 




dinwlkyl catbinyl act lit*. BtMylpwprl tettm 



10 

22. 





2393 

ftCt-DlMETHYLPHENETHYl ALCOHOL"tKnt*lJ«>l 


M 




(1)0.01 

(1)100. 




bffiiyl citblnol, B«fy!propy 1 alcohol 



12 

4.0 

4t 

(1)3.2 



2394 

a A«- DIN ETHYL PH EKE THY L BI T> RATE- Bwyl 

■ 





(1)20. 





di**thyl cir bitty 1 fatty n't 


(1)10. 

(1)20. 

(1)20. 

• 
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F E M A No. and Sukaianca 

Nft.tf 

Rtporla 

Bcrmstt 

let Crtam. 
lew, Etc. 

Candy 

Bakad 

Goodi 

mi 

Pu4di«f« 

Ol«VM| 1 

Gmm 

—Oiktr Cataisry Dim— 

0,0-DWETKVlPtfEN ETHYL FORMAT£»Bm*tI 











dimethyl cttfcinjrl 

i 

OM-O 

(1)10. 

(1)10. 

* 






2396 


1.6 





0)53 




dimethyl SUCCINATE 

5 

100. 

(1)2.0 

0)12. 

<1)15. 





2397 

l.S.DIPHENYL-2-PROMNCWE-nkMuyl k.twa 

4 

1.7 

4.5 

1.1 

1J, 



Hm(* 



2399 








50. 

TcppKit 


DlSODIUM PHOSPHATE 

11 

150. 



(1)2,200. 



250. 

1,100. 


ai* 

DITTANY OF CRETE [On/aua 4'clrauna Lj - 











Crrt«« <ituny; hoy* 

4 

II us. 

* 


(1)03 



| 



2400 

Y-DOOECALACTON£~4-Hy4**y4«lfc*iiok »ck. 



1 



0.15 


Jtllitt 



Y>Uctea«; Y-Octyl-Y~fatyiel*ct 0 M 

7 

M 

4.2 

11. 

11. 


(1)031 



2401 

i DODECAUCTON E-$-H>*K>*y4©4*c«iioJe tdtf, 





0)0.01 



Torrrndt 



Mknh 

1 


’ ] 

(1)0.05 



0)10. 



2402 

2-DODECEKAL 

t 

2.* 

1.1 

23 

2.1 






2303 











•DOCCRAS5, EXTRACT I Alnpyron raptni Ct_) 











•aara.l-Ainpriva; Quack |iih; Quick |nM; 
C«n* (net; THtlcua; Oualclc 

l 

<1)2.6 

OHO 

0)6.6 

0)6.0 



* 



2 304 

DRAGON'S BLOOD, EXTRACT (Draaanonapr tpk 

; 










ot o*#i boutied nUr, «iuact 1 

MLM 

(1)200, 

* 

* 

* 






2J0S 

' DULSE- pMtmtf a ) 6m. 

1 

a 

. 

a 

• 






2404 








AfaaMIc 



'ELDER FLOSERS-Jcaiuevc caHaiic Lul 








Rff'anda* 



m|rj La 

. ■ 

240. 

<1)1.0 

(1H.0 

(1)1.0 






9407 

ELUII, CUN'CwffTM cmmm L. *r C. htmicwm 

jig 




0)031 






(Nil ) A. Car 


(1)0.12 

(1)0.25 

<1)0.25 






2409 

El EM, OtL-Cwuriva cbmkm L. #t C. Aum/cm 



0.1* 

035 




lap' 



0H(.) A. Car 


0.71 

5.0 

It 

7.1 



(1)10. 



2409 








Caa*'aama 



ERIGERON, OIL (Eri|aiw caudaaaa L.)-FIuUa«. 

JBpiiJ 

0.12 

(.25 

■n 

0.22 





•U 


4.1 

5.5 


13 



(1)23 



Mi 

ERYTHORMC AC1D~Aakoa»egiklc kM, Itt- 








Karra 



AiwVlt ui< 

ii 

100. 

(1»0. 

wiSM 

(IMOO. 

* 


M0. 



Ml 

ESTRAGOLE-fAllrlMlcolt, Hclkjl tka*)t»l; 








CMwan 



Ckautcyl aatkjl ttkar. Etdrafal. p-VatkrrytllyL 





41, 


anso. 



b«nsMt 


10. 

11. 



(0*3 



Ml 

-ESTRACON. OIL [Anaaoij Hawlw L.J- 



1 

■■■ 









0.10 






Codtfiwili 

Mml9 

Tini|M, til 


o.?» 

0.70 


17. 



1.0 

24, 

(1)40. 

Ml 


0.0f 

0.10 

1.0 

1.0 






*• ETHOXY benzaldehtde 

fii 

0.01 

0.50 

1.0 

13 



AtoMfe 



2414 







1,400, 

50. 



ETHYL ACETATE-Acnlc rtker, VkH|ii naptika 


(7. 

». 

170. 

170. 

200. 

*t 



7412 

ETHYL ACETOACETATE-Anwcctllc a»lan Elkyl 





120. 


530. 

1 



l-ciobutaftMit 

21 

17. 

24. 

no. 




Mi 

ETHYL 2 ACETVL J-PHENYLPROPIONATE-Etkyl 











Ethyl <***e*tj IhH**^**- 


0.10 


(1)7.0 






| 

»*!• 

U 

S3 

(1)2.0 







M7 

Ifl 










ETHYL ACOMTATE OlluE rtlrak-Elkyl lpron»t 





66. 

<0*3 





13,J.iiieaiW»ylria 

k1 

1.0 

12. 

55. 





2415 

niB 

0.12 

0.05 




0.10 




ETHYL ACRYLATE 

I 

0.M 

1.6 

1.1 

1.1 


0.10 

1 
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No. of 
Reponp 


Ice Cream, 
kea. Etc* 


Belted 

Goode 



t 



F EM A He. and Suk»l«K» 

Sever at** 

Candy 

and 

Pudding* 

Chewing 

Goat 

— Other Category lf»e«— 

241* 

ETHYL ALCOHOL-Ethanol 


■ 






Vapfe Syntf 
(1)610. 
Alcoholic 

Itmefie 

» 


92 

1.200, 

2.000. 

2.200. 

1,100. 

(IBM. 

1.400. 

250. 

450,000. 

Ccntfawi. 

<1)1,000? 

Product# 

(1)30. 

2420 

ETHYL a-AM SATE 

10 

2,4 

0.94 

1.0 

7.2 






2421 

ETHYL AS’THRANJLA Tt 

21 

11 

7.0 

19. 

21. 

14. 

<1)71. 

Alcoholic 



2422 








Irivrifn 



ETHYL BENEOATE-Ethyl Mutnec.iboiyl*. 

11 

2.1 

21 

4.0 

10. 

(1)0.06 

59. 

(1)0.50 



2423 

ETHYL BCXZOYLACETaTE 

1 

<1)0.20 

<>».o 

(1)10. 

(1)10. 






U.ETHYL BENZYL BUTYBATE-ttPkmjlpn» W l 


0.1J 

Oil 








butyrate 

mm 

1.0 

0.20 

1.0 

<1)0.14 






M25 




0.01 







2-ETHYL BUTYL ACETATE 

■ 

<1)5.0 

<1»B 

u 

- 






242* 




0.13 

0.20 






2 ethylbutvraldehyde 

m? 

<1)10. 

<1)40. 

2$. 

20. 






un 

ETHYL BUTY RATE 

77 

21. 

44. 

M. 

11 


1,400. 


1 


2421 








roffice 



ETHYL <»-BUTYRATE 

1 

10. 

24. 

71 

(1)200. 



d)i.i i 



2J2» 




20. 







3 ETHYLBUTVR1C ACID-*E%Italyri. acid 

2 

U».0 

OHO. 

15. 

(1)20. 






2430 

ETHYL CI.VKAMATE-Ediyl 5-pheA>'lp*pet»ete; 







n. 




Ethyl phenytacfytiia 

JT 

4,1 

1.1 

».I 

12. 


40. 




2*W 

ETHYL CYCLOHEXANEPROPIONATE-Eikyl 




0.02 


1 





cj-cloheiylprapiawate 

mm 

<1)1.0 

’ 

M. 

(1»4. 



ifi&jfc 



MJ2 

H 









ETHYL BECANOATE 


1.1 

4.J 

5.1 

21 

imkIm 


10, 

EM. tflcot 
15. 


2422 

11 







faX 


ETHYLENE OXIDE <» Epoxy ethane 

if* 


* 

• 

* 



21. 

4S. 


2424 






0.11 

OO. 

AleeMre 



ETHYL FORMATE-fomJc ttk.r 

4* 

».< 

a. 

50. 


11. 

<1)10. 



2422 

ETHYL J-FURANPROPIONATE-Eikyl hoi, «>,*»■ 





n 






•It; Ethyl (■if.iyOydnciyl.t. 


1.4 

1.4 

1.4 

111 






2434 

4 * E TH YLG U A1AC0 L~4* Eth yl *2*meibe*>-pb**o1 

2437 

II 

<1)0.05 

<1)1.1 

■ 

■ 

(1)0.21 

0 M 


Al—I+Ut 

#»nm|ai 



ETHYL HIPTANOATE 


4.1 

7.S 

17. 

24. 


M0. 

20. 



2424 




0.01 







2ETHYL-l-HEPTtNAL-»-E*rL»**irta««l»l» 


(1)0.40 

* 

2.0 

* 






243* 







* 

JtUiol 



ETHYL HEXA.YOATE-CtpMulc mM, .krtrt. 


7 JO 

II. 

IX 

12. 

iSSIM 

22. 

ISO. 

a»4 

A feature 

jw* 


2440 






■ 

rixA..' mi 


ETHYL LACTATE -Elkyl ttAydiwypraplwtla 


4.4 

12. 

20. 

71. 


1.100. 

(1)15. 


2441 

ETHYL LAURATE-Ethyl dodtcanoeia 

K 


M 

17. 

17. 

mm 

(1)14. 

Alcoholic 

f.rmlH 

(l»0 



2442 

ETHYL LEWJLISATE 

< 


M 

12. 

12. 






2442 

ETHYL 2-METHYLBUTYRATE 

i 

M 

ifi 


(1)5.0 

• 






2444 











ETHYL METHYL PHENYLGLYCIDATC-Etlyl 



Sd^H 








J-aethy l*3-p>i*njT|]ycidaH; Strawberry aide* 
h><t; Aldahyda C-16 Pure (ao-ealied) 

SI 

n 

§§|S 

21. 

IS. 

u. 

470. 




2J4J 








fevered ec 



ETHYL MYRtSTATE*»Etfcyl leiradecanoatt 

7 

4.2 

1.0 

10. 

14. 



(1B0. 




1 At » fuRH|tni for whole and (round ipirti. provided thal rnidvri of eihylene oxide do not exceed SO p.p.n. 
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F£MA No. and SubiUnc# 

No. of 

Raport* 


lot Ci? an 
tcaa, Eie- 

Candy 

Baktd 

Good* 

Gain tin* 
and 

PaddJ«|t 

Cha«dn| 

Gum 

—Othai Catajcry Um* — 

2446 

ETHYL NITRITE—Spirit of ititfoua atkar; S«a*t 




o.io 




hint a 

ir«F> 


•pint of nttr* 

li 

JO 

4.5 

1.0 

<00-10 


u)i.t 

(DIE 

0)52. 


2447 








Al&hotie 

favarafat 

(einti 


ETHYL NCWANOATE 

25 

1.6 

4.0 

14. 

11. 

(DIE 

<1)510. 

». 

OBO. 


2444 

ETHYL 2-NONVNOATE-EthyJ octyna ciikiili 

f 

O.J6 

0.U 

0.52 

11 






7440 






0.10 

4.0 




ETHYL OCTANOATE 

16 

4.1 

2.4 

0.0 

11. 

2.7 

H. 




2450 




OalO 

0.10 






ETHYL OLEATE 

2 

(1)0.10 

<1)0.10 

40. 

55. 

<1)910 





245/ 

ETHYL PAUdlTATE-Eihjfl kanadKanaaia 

1 

* 

<1)20. 

<1)40. 

(1)20. 






2452 

ETHYL PHENYLACETATE-WTohle Kid. alkyl 








lyipp? 



Ni«r 

14 

2.4 

5.2 

1.1 

6.0 



0)24. 



2455 


0.06 









ETHYL 4* PHENYL BUTYRATE 

1 

10 

■ 

<1)0.06 

* 






7454 






10. 





ETHYL EPHEXYLGLYCIOATE 

17 

4.6 

19 

10. 

20. 

70. 





2455 

ETHYL i-PHLNYLPROPIONATt-Elhyl kylradaM- 





OH 







I 

1.5 

1.0 

2.1 

1.0 






7454 






19 i 





ETHYL PROPIONATE 

55 

7.7 

20. 

71, 

110. 

IE 

MOO. 




2457 



20. 








ETHYL PYRUVATE 

4 

(1)50. 

ISO. 

55. 

40. 






7455 

ETHYL SALICYLATE-Miqllc (tfitr; Sal alkyl I 

is 1 

2.1 

11. 

10. 

ii. 

<1)0 *< 

0)1*. 




7439 

ETHYL SOftlATZ-Etfcyl 2,4-h*t*di**o*la 

i 

1.1 

14. 

IE 

ii. 






7440 

ETHYL TIGLATE-Etfcyl fr»n#-3*«tihyl-2.h«t*M»tt 

1 

El 

«.« 

29 

M 



Alcthtlit 




7461 








f avatafaa 



ETHYL 10-UKDECEKOATE 

i 

1.7 

I.T 

19 

11. 



<1)1.0 



7462 

ETHYL VALERATE 

>4 

4.1 

4.4 

IE 

1.) 

EE 

269 




2463 







M. 

Cutfiiafi 



ETHYL tw-VALERATE-Eihyl R-a.<kylb?Tyr»it 

55 

4.9 

7.1 

20. 

17. 

E0 

430. 

(DU 

! 


2464 

ETHYL VAMlUN-3-ElW.y-4-ky4rt»,k.«Ml4«- 




61 

61. 

74. 

110. 

Atmbdl* 

fawwiw 



hf4t; COiem; V*«iltal 

III 

29. 

47. 

JHi 

140. 

200. 









250. 


2465 

tUCALYPTOL-l.t'Epoij’-p-fcamhaiw; Cwaela; 


' 



9H 


109 




C?J«6«M 

f 

<1)0.11 

<1)0.10 

IE 

4.0 


Alwh*)it 




7464 



0.M 





l«ttfa|N 



EUCALYPTUS. OtL~E?Mlr»nn |hMu UMIk 

14 

1.7 

SO. 

119 

76, 



<1)10 



7467 








Cafl41amH? 

JYaafa 


EUGENOL-4-Ally]-2-MtN«y>A<Ml; 4-Ally1f??l«Mli 







S09 

*4 

40. 


4-Hyli»K>.S«»diwj»l«»Hyib»Mwn 

M 

1.4 

1.1 

u. 

M. 

<1)0.60 

100. 

2.000. 


2464 

iM-CUGENO^M(»t))«r) , 4fiomrlpUMii 4* 




EO 

11. 


0.10 

CmiimMKt 



PrAftaylpaiml 

If 

1.7 

1.1 


1.000. 

2E 

0)1.0 

Ccniitmlt 





2465 



■ 




2.0 



EUCENYL ACETATE-Acalyl aui«*al 

12 

0.41 

1.1 

20. 

19 


100. 

29 



2470 










i 

iae-EUGENYL ACETATE~3-Hithwy.4 .pnpatyL 





17. 


<1)100. 




phanyl Acatyl i*a*tu|a»©l 

« 

944 

7.1 

17. 





2471 

EUCENYL BEN20ATE-4-All)']-2‘Bi«ih6xyph«nyi 


0.01 

0.21 

0.25 

0.11 






WniAait; Banjoyl t«i*nol 

2 

0.11 

2.0 

10a 

10. 






2472 











iw-EUOENYL ETHYL ETHER-MiHioayS-proftiiyl. 





1.0 






anisolt, Ethyl 

2 

(1)74 

<1)0.10 

<1)17. 

l.S 






2473 

EUCENYL FORMAT E-4-A Uyl-2? aiartuwyph any 1 








CartdiJMitfa 



fomtta 

1 

* 






(1)0.20 
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F E M A No. and Sub«l*nc« 

No. of 

Report* 


ke Cteaa, 
kee, Etc. 

Cendy 

Bek #4 

Good* 

Gelatin! 

end 

Podding* 

Chewing 

Our* 

— Other Category Ueei — 

U’J 

•o-EUGENYL rORWATE-J-MotSoiy-d-pfOptnyl- 








Condiment a 



phenyl fnrm* 1 * 

1 




’ 



(1)0.20 



2473 











EUGENYL METHYL ETHER-d-AllsTwr.liel.; 








/»//<»« 



M«th>l tot'Ml, llOuMtho.,.4-.lt,lk«i»n. 

s 

10 

*.» 

ti. 

u. 



(IW2. 



2m 

»**. EUGENYL METHYL ETHER-d-Propenylvera. 











Irole. Methyl itt-evgene) 

to 

4.0 

j.j 

u. 

ii. 

(110.10 

(1)110. 




;jt7 

iwEUGENYL PKENVLACETATE-I-X«tie«r-*- 





2.0 




* 


propenylphenyl phenylecett'e 

1 

(DOM 

(DO. 20 

(1)1.0 

JO 






247% 

FARNESOL~3.",l l»TrlEtihjl-2,M0-4o<iecetn*n*l*ol 

7 

0.T4 

0.40 

1.4 

1.7 

(1)0.10 


Alcoholic 



art 


0.11 


0.21 




levMfei 



d-FESCH0NE-d-l.»Tn«*tli('l'3-ntirbo»'no<n 

4 

0.10 

j (D0-3S 

». 

(1)0.21 



(DS.0 



2490 

TENCHVL ALCOHOL-U.J-TrlK«hil-2-ncrb9menol. 



i 








2-Fenchenol; Fenchol 

J 

1.1 

| IDO.JS 

4.7 

(D0.2S 






24% i 



1 


HO. 



Conti menie 

Mmu 


•FENNEL. COUHOS-rgantditfuB ml fro Hill. 

o 

[1)100. 

; • 

* 

I.UO. 



(DM. 

2,400. 


ut: 








Keefe 



•FENNEL, SUET {r«mcufi» t Mlfrt Hill, v««, 








O. 



dulct (DC.) Al'I.l-FitiMkl*; Floimct Uwi.I 

4 

(1)11. 

(1)44. 

dm. 

(Dll. 



HO. 



Mi 








Afooho/re 

lenfipi 

Condiment* 

Metre 

'FENNEL, SHEET, OIL-Fwnicul™ ™l|' rt Mill. 


1 

i 



0.10 


10. 

40. 

v«r, tfw/ce (DC.) A!»L 

« 

M i 

: ou 

23. 

10. 

10. 


20. 

<1)2.0 

100. 

:ju 


I 

! is. 





mm 

(Hit 

Ij-WR* 

‘FENUGREEK-rn/o-v^e lo*num-%t»tcum L. . 

n 

<i><;o. 

MO. 

M0, 

170. 




(D2M. 

(1)430. 

2 * 3 

♦FENUGREEK, EX TRACT- TriicneJIs kmum-free- 







(1)7.0 

AltoMic 

Centime*** 

temjt 

cum L- 

SI 

10. 

IS. 

310. 

f>. 

30. 

<1)20. 

KcMw 

(DIM. 

37. 









IW4 

Heeta 









(1)90. 

170. 

40. 











M. 

2496 

♦FENUGREEK, OLEOXESlN-rrijW/e betmm. 








lrn»« 



freieui L. 

ii 

290. 

72. 

90. 

72. 

a woo. 


HO. 



2497 




1.0 

1.0 






FORMIC ACID 

MM 

(1)1.0 

«».o 

M. 

0.1 






uu 

FLHARJC AClD'-tr.ri’Buuntdl.lc icld ««ii. 











1,2-EthylentdicirhoiyUe acid; Alleaalak acid; 
Bolelic acid 

m 

(DM. 

• 

- 

(l)l.MO. 

(ID, MO. 


Alcoholic 




wt 








Aovocoiot 

Jfwm 


Fl'RFURAL-2-Fui.:<[«N>4.; PjTcaieit .Id.kjd* 

u 

4.0 

u. 

a 

17. 

(D0.00 

41. 

(D10. 

(DH. 


3J90 





1.0 


(DM0. 




FURFURYL ACETATE 

4 . 

11. 

17. 

17. 

40. 





FIRFURYL ALCOHOL-3.far*6e*ttliol; O-Fuiyt- 








AkoAoltC 



e.iWaoh 3-F«iy!c«tki»l; J-H,dr«,-»«tk,]fui«i; 








trVfnlM 



Ferfurmlcehol 

s 

19. 

M. 

10. 

DO. 



<1)10. 



2-FURFURYLIDEKE IUTYRALDEHYDI--2-Elk)l- 



0.10 

2.0 

2.0 






3-fiifylatroltia 

mm 

(1».» 

■AJ 


0.0 






2493 








Icinf* 



FURFURYL MERCAPTA?<-2.F*rina»ethan*tMoJ 

1 

0.S2 

0.71 


3.1 

(1)0.10 


(DOM 



MJ 

II 



ipifl 


0.10 





FL’RVL ACROLELN-2-rni.ncf.ltlii 

MM 

11)0-1? 

11 

1 

21. 

0.56 





Mi 

A(}-FVRYL)->-BllTEN.20NE-r»rt«iylid»a« ...ton. 




|f|| 


(1)1.0 





Fvrfufilaetione 

* 

9.2 

■9 

ills 

;!U 





24H 











(2-FUR YL>2PROPANONE-Furyl acetone 

n 


ms.o 

29. 

20. 






M? 

pi 







fever adee 



FUSEL, OIL. REFINED • -A«,l tlcoksl. c«Mn*ici>l 

n 

21. 

4.1 

M. 

24. 

(IW-0 

(D270. 

<1)2.1 



2499 

♦GALANGAL ROOT-Afpriwa cUisinemm Hence, 











A. Tilld. 

1 











• Anunur, 0>»t rthnfd ful.l oil ii Blu'd B)nyI ilcohoti. pr.doain.iit], J-HtOl>'l-l-kul'nol 


MMliiaa lihrar '' " rsf 


/ndt 
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71M A So. »nd $:4il»ntf 

No.rf 
fit peril 

(kvtfi|rf 

k« Oft tn, 
kfti Etc. 

CiidT 

BiM 

Mi 

Gtlilint 

tni 

Pu4,in,« 

Otnriflf 

Gum 

•— OUttt Cittpiy Dm» — 









Alcoholic 



•CALASGAL ROOT, EXTRACT~<4I|M(, .//ici'iuma 


0.10 






tr-ff t« 

firm* 


Hfnci. A. Will! 

MB 

ISO. 

<!».» 

0)0.20 

(1)0.10 



(|»S0. 

(DM. 



■ 







Alcoholic 



“GALANGAL ROOT. OIL-Afr*, aUieilunm 








lfifri|fi 

Condimtiit 


HfiKt, A, |4‘JlW. 

Is. 

0.27 

0.40 

1.1 

2.1 



0)1.0 

(1)2-0 


Mt 

GALBANUM, OIL-f ttvlt *«riBc.n, ft 











Buhf* «i4 «k*f ftfii/t tjp. 

s 

0.16 

0.14 

1.7 

1.0 






7»J 

GALBANVN. REIIS-Tm,/, (.rWuCo. Itm >t 


0.04 

0.01 

1.7 

2.4 



Con4S*MH 



fiuht* an4 «hn f mvU tjp. 

I 

0.2S 

0.30 



(1)». 



2X3 


C.C1 






CmOdmii 



•GARLIC, 0IL-A.7«w» L. 

20 

0.10 

(D0.04 

1.0 

0.0 


(1)12. 

16. 



2304 



0.50 


1.0 


(1)12. 




GENET, ABSOLI'TE-Sm'I'Vi ;ync*:» L 

s 

0J1 

1.0 

1.7 

2.0 





2505 











GENET, EXTRACT {Sparm-ft fvTKtvn L.]-Brw». 











fllffCt 

4 

1.4 

• 

" 

* 



Alceholie 



2306 











GENTIAN ROOT. EXTRACT-G»flf/*V /vim L. 

22 

26. 

47, 

120. 

100. 



11. 



2X7 






2 ,o : 

0.00 

Tw'»l* 



G Bt AM OL wr*A * • J, 7 >Di r ri ; 1* 2,6*oc utf 1 «n* 1 • ol 

« 

2.1 

i.i 

■0. 

11. 

2.0 

LI 

(1)1.0 



2501 

•GERANIUM, ROSE, OIL-R».**f4on»ra |r#v toUn* 


i 




1.4 

(1)210. 

Jtllitl 



L’Hfr. 

26 

1.6 

2.1 ; 

6.* 

1.1 

2.0 

(1/5*2 



750» 






t.i 

0.10 

*7<VP» 



CERANYL ACETATE 

17 

1.6 

6.1 

11. 

17. 

7.1 

1.2 

<1)1.0 



23/0 


0.10 

1.0 

1.0 

1.0 






GERANVL ACETOACETATE 

MM 

e.so 

1.0 

3.0 

10. 






73/; 


0.10 

0.U 


(1)0.» 






CERA STL BENZOATE 

MM 

0.11 

0.21 

U)0.» 






23/2 






1.1 

0.10 




CERANYL BUTYRATE 

u 

it 

tt 

10. 

10. 

1.1 




35/5 

CERANYL taf*BUTYRATE 

• 

1.0 

0.00 

1.0 

4.9 

(1)0.00 

0)11. 



I 

23/4 

GERANVL 7ORNATE 

17 

1.0 

14 

7.1 

4.1 

1.4 

(1)040 




23/3 

GERANVL KEXANOATE 

1 

1.1 

0.00 

>2 

o».o 






35/5 

GERANVL PHEXVLACETATE 

10 

u 

i.t 

6.7 

4.7 


(1)11. 




25 /7 







10. 




GERANVL PROPIONATE 

11 

• 1.1 

u 

1.7 

4.0 

(IDO 

70, 




23/1 

CERANYL ii« VALERATE 


4.2 

u. 

10. 

0.0 






23/7 

MB 










•GHATTt. GUM /into//* till.)- 











lo4if« i*M 

id 

(1)2,100. 

(1)100. 

* 

• 






2329 











•GINGER-Zrn|<*fr milieu*!* IbU. 


44. 

220. 

* 

2.S00. 



1,100. 



252/ 








Ctnrf—in 

Km, 


■GINGER, EXTRACT-Eu+lw R»k. 

12 

ti. 

41. 

IE 

100. 



<1)1*. 

36. 


2527 








C0ft4NM*f« 

Ami. 


•GINGER, 01L“Z/n|i4ff tfhciMl* Rm«, 

12 

17. 

20. 

14. 

47, 



11. 

12. 









Cm6'»wi, 

I/Ml, 


7525 



». 





10. 

30. 


■GINGER. OLEOREflS-En/iT*, l.Uull R«e. 

4) 

70. 

U. 

27. 

12. 



1.000. 

250. 


2324 

GLUCQIE PENTAACETATE 

1 

(1)100. 

• 

• 

(1)1,100. 






2375 

GLYCEROL-Gtyetrint; 1 2.3-Pr®;*ttiii«l uih>-4toiy< 

prep# >tt 

S) 

ITO. 

500. 

M0. 

1,900. 

0)160. 

17. 

6.000. 

Ziinci, 

(1)100,000. 

VnM 

OHO. 

Tcpfintl 

(1)21,000. 

2323 





10, 



JAwfM/nl 



GLVCERVL *.OSOOLEA7E-(«w,C:«i» 


(Dll. 


(D».o 

2,000, 



(1)600. 



2527 

GLYCERYL MONOSTEAlUTE-(M«)S«f»rfnj 

■ 




1,100. 


(1)1,600. 




Glyetryl sion«ocif4tc«iMtt 

fl 


2.000. 

(1)100. 
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FEU A No. »n4 Sub»t*fic* 

Na. ©f 
Riportt 


Ic* Crean. 
lets, Etc. 

C#n4y 

Bak«4 

Goofi 

Gtlallhl 

an< 

Pu44ifl|C 

CH«wla| 

Gup 

— Oth.. C,f.|ory Uf.i — 

2529 

CLYCYRRHIZIN, AMMOVlATED-Gf/cyrrAr*# 




5.0 







L. Alt filhtr Ipp. of GtfCynhtl0 

is 

si. 

* 

(2. 

<1)50 






2529 

•GRAINS OP PARAPtSE-A/rapepup Pt/*Ju«f 











(Rok )K. fchga. 

t 

IS. 

<1)120. 

<1)120. 

* 






25X 








TttA>"|. 



•GRAPEFRUIT, OlU-Cifrv# ##,* 4 ., Mad 

Si 

160. 

110. 

630. 

370. 

(1)250. 

l.WQ- 

owo. 



;ui 

GUAIAC cm. EXTRACT-CwItciM •mriMf* L.i 











C. aancrup L. 

i 

<1)600. 

• 

• 

• 






;ui 

GU A1ACOL-0- Mtthoi j-ph pi cl; ••Hydro*y m 1 1 o)a, 











■f.&llcrochol 

■1 

0 05 

0.12 

0.06 

0.75 






J5JJ 

GUAtAC 1000. EXTRACT-Gimimmi oftfcrnaf# L.; 











G. uttciwft L., Butnuig ggmitnli LortnU 

« 

7(0. 

<1H0 

(IBO 

<1)70. 






2522 

GUAIAC FOOD, OlL-Cu#/»cu» glii ciiMfi L,; (3. 











**n:rv» U; f ufn#ara uriu'pn Umti 

2S 

l.l 

41 

0.2 

1.1 

4.2 

<1)00. 




j«j 








7twta|t 



GUAJACYL phenyl acetate 

4 

04* 

1.0 

2.2 

32 



(1M-0 



25J4 

GUAR AN A. GUM«/#u/fim# cifm HDX. 

T 

19. 

• 

OHO. 

. 






2337 











GUAR, GIU [Crtpopfif (aJrafonofoku# (L.) 











TacV)-Guar flour; Gup cyuacpali; Ja|uar; 


47. 






,H!I . 



Rt|ntl; BurtoniU V.?-£ 

1 

100. 

(1».000. 

(1»0. 

<1)2.0(10. 



(1)3.500. 



2539 

HAf BARK. BLACK. E X TRACT-I'rfcvmwt prmi- 


SO 









bUzm L. 

5 

6.0 

<!».* 

<1)6.0 

(1)6.0 






3034 

HEMLOCK, OIL (St« SPRUCE, OIL)- F«W« c#n*- 



1 








(L.) Carr.; T. h+ttrvphjlla (Raf.) Sarg.j 
ftcu Parian# (Mill.); P. Jf«ue# (Motflch) Voft 











22JI 

Y-HEPTALACT0J!£~4-H,li«|-k»pt«t4le kH. 











Y"Urm« 

4 

11. 

40. 

21. 

26. 






?«> 








Alcoholic 



HEPTAXAL-EnainSaldthyta. Htpialdohydt; 








Imra^a 



Htjtyl aU*A>4«; EniMkal; Aldtfiy4* OF 

10 

1.0 

1.2 

3.0 

2.6 



0)1.0 



}»i 


• 0.10 






Cmtimml* 



KEPTANAL DIMETHYL ACETAL 

■mm 

0.11 

(1)0.2$ 

<1)0.25 

<1)0.25 



<1)1.0 



iW 

HEPTANAL CLYCERYL ACETAL <MI»tl 1,2 tnl 

■ 







CanKtpaor# 



Until!,) 

11 

<1)50 

(1)10. 

0)10. 

ono. 



<1)100. 



2,J-H£OTANEDIONE--Ac.tyl «!«iyl; Ac, 1,1 











rfSUM>i 

14 

0.16 

3.1 

0.2 

74 


<1)1.7 

CcMmm,i« 



2544 








10. 



2-KEPTAXONE-MtUijrl 10,1 krone; Krone C-7 

u 

2.7 

to 

6.1 

is. 



25. 



2545 


0.11 

0.3$ 


0.26 






3-HE P T AN ON E-Etkyl kalyl kttw# 

i 

2.0 

170. 

57. 

130. 






wt 






0.50 





4 H E PT AN ON E--Dip*op) 1 katoott; Buty*** 

a 

74 

11. 

10. 

22. 

1.0 





2547 

HEPTYL ACETATE 

* 

i.i 

is 

1.0 

1.5 






2549 

HEPTYL ALCOHOL-LHoptanol; Entnthyl itcvbal; 











pn-HtpD'! dcohal; Hrlrccyk.pl.Mi Enulklc 



1.0 








tlcrtcl, A lethal C-7 

i 

c» 

5.0 

2.0 

SO 






2549 

KEPTVL BUTYRATE 

6 

0.66 

0.71 


Sa 






2550 

HEPTVL rao-BUTYRATE 

S 

1.2 

0.(2 

H 

HI 






2551 



1.0 

1.0 







HEPT)X C IN HAMATE 

4 

S.S 

2.0 

6.0 

<1)10 


<1)270. 




ijs; 

HEPTYL FORMATE 

i 

1.7 

0.17 

J.6 

s.s 







rraniMfiv <**« TrruMiv Tff iff 


UttUdHiili 


du/Jid/oi 


jUHkati^A^MuiuliiiiftHiaaiiaiifliBAaiiiililHIiiHaiHaiililHiiiiana 
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FEW A Vo. ofid Subtltnc* 


Bik«d Oi#wi0| 

M * P«l*n,. °« 


33S) 

HEPTVL OCTANOATE 


1-HEXADECASOL-Catyl alcotwl, Alcakel C-lt 
2555 

o>-6-HEXADECEKLACTONE~H-Hyd!My-6-l>aaa<!a*a- 
ftolc arid.fat-lacLwia; 6-Htv*dtc««olidt; Ambit!- 
to] Ida 


r-KEXALACTONE-d-Hydroxyhaxanolt tcid-Y-ltc- 
looa; Ethyl bwtyrolatlMa, Totlbaf Ida 


HEXANAL-Haxaldaltyda. Kaxoic aldahyda, Caproie 
aldahyda; ctptoaldthyda 

H» 

2,5-HEXANEDIONE-Acatyl batyiyl 


HEXANOIC ACID-C.prola acid; Haiolc add 

;s» 

J-HEXENAL 

1KI 

Cia-LKEXEKAL 


2MJ 

2-HEX EN-1-0L 


3363 

J-HEXEN-i-OL-Lttf alcohol, Blatttralhohol 


3563 

2-HEX EN-l-YL ACETATE 


3565 

HEXYL ACETATE 


3566 

2-HEXYL-d-ACETOXYTETRAHYDROFURAN 


3567 

HEXYL ALCOHOL-l-Haita**! 


3566 

HEXYL BUTYRATE 


3566 

O-HEXYLCISNAHALDEHYDE 


2570 

HEXYL FORMATE 


257) 

HEXYL 2-FUROATE 


2572 

HEXYL HEXAXOATE 


357) 

2-HEXYUDEKE CYCLOPENTANOHE 


2-HEXYL-5 ar (-KET0-1.4-DI0XANE-0 a* 2-H»»yl- 
2-bydrexyrikaiy^catlc add, lOadaaa 

2575 

HEXYL OCTANOATE 
257d 

HEXYL PROPIONATE 


‘HICKORY BARK. EXTRACT-Catya an- 


‘HOPS, EXTRACT-Naadui lupolxa L. 


•HOPS, EXTRACT (OLIO-JdWua Ix/Hihia L. 
2540 

•HOPS, 01L-Nuawf«a lumtiit L. 


•HOREHOUND (HOARHOUND). EXTRACT- 
danvlruat i-djaft L. 


•HORSENINT LEAVES, EXTRACT--Npnarda app. 



— Othai Catatoiy Utaa— 


Caadataora 
OB-I (IXM 


Yatdanaa 

(IB-0 


Aleohclie 

Bavatadaa CWiaania 

(1)70. OS. 


Caadiaawa 

29. 

(1)2,2 J$. 
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F EM A N«. and SubtUnca 

Ho. of 
Reports 

BtvmfH 

let Crean. 
let*. Eie. 

Candy 

Baked 

Good* 

CtUllal 

and 

Pudding* 

Chewing 

Gem 

—* Other Category Ut#s<— 

IJ 

JROXYCITROSELLAL'3.7.DLmaihy1-7-hjd»iy* 




■ 







ocianal. LaunntS 

17 

3 5 

13. 

El 

10. 

(IK) 30 

16 




2594 



050 








DROXYC1TROSELLAL DIETHYL ACETAL 

4 

3.7 

1.0 

7.1 

23 






:m 





0.60 






HVDROXVCITRONELLAL DIMETHYL ACETAL 

4 

to. 

(1)0.60 

34. 

30, 






:w 

HYOROXVCITRONELLOL--3.7-Djmtthyli.7- 











oeianaditil 

» 

3.0 

1.6 

1.6 

3.6 

(1)0. M 

0)0.10 






o.so 

1.0 








5-HYDROXY-*-OCTANONE-Bwtyeoii 

6 

SO 

30. 

to. 

7.6 






:.vi 

i-^HYDROXYPHENVL>MUTANONE-^-Hydit»i'- 






SO 

40. 




bevyl actiwi 

* 

16. 

14. 

44. 

64. 

so. 

326. 




2599 








tnftta 



•HVSSOP-#j-j»»lh »«iVt'n«ln L. 

i 

- 

* 

• 

* 



0)600. 



2590 








AlcoMic 

f«vm|»r 



•HYSSOP, EXTRACT-Vyi.opvi e ilismtlit L. 

2 

mu. 

<i»» 

• 

* 



0)50. 











AfcoJhoNe 

ItctrMft 



259} 





0.25 



il 



‘HYSSOP, 01L-W,i iMpui otlidntlit L. 

6 

4.7 

0)0,3* 

14. 

u. 



60. . 



2592 

•IMMORTELLE. EXTRACT-#af/chrv mm 







0)0.60 




to hum DC. 

7 

5.2 

16. 

11. 

16. 

(1)0.01 




an 






002 





tVDOL E--2.5-Btnt epyrrftU 

is 

0.36 

0.31 

0.50 

0.61 

0.40 





2394 

ft ION ON E—4-<2.6,*- Trt# «th y l* 2-*y«l ohtx• n *1 •> l> 







30. 

/C)A|| 



i-buUH'2-ofiti c-triaofiaS 

» 

3.1 

5.6 

12. 

6.7 

1.6 

OB0. 



2595 








<nmi» 



'ONONE-4- (2 ,6 ,6-Tri»a thy 1 • 1 -cy cl the* an- 1-y tV 







W 

CJtemt* 



3-httt«n«2*ont; 0-lriannaS 

« 

1.6 

HI 

7,6 

6.2 

II. 

(1)10. 



im 

■IRISH MOSS. EXTRACT ICAsntfrvt niRi (L.) 











Stackh. or Or|«HfM wmmitht* (Gooden, ft 
leodw.) J, A|. ]--Cam teen. extract; Cfcondtoi, 




1.0 


1.700. 


/•Woo 

Iwi 


tuliKI 

w 

300. 


600. 

1.100. 

30,000. 


(1)200, 

1400. 


2597 

(tlRONE'-4-<2.S,6,6-Tttti»tthyJ-2-C)clehe*ao-l->l> 



H 




on.4 




S-but•«-tana; 6-54#thyllooooa 

11 

1.3 


4.1 

1.4 





au 






0.10 





■JASMINE, ABSOLUTE-Jmiiiaw t'mdi'tlwm L 

IS 

0.41 

1.3 

o.w 

2.0 

0.60 

(l»0. 




at* 



1.0 

1.0 

1.0 






•JASMINE, CONCRETE-/e*Wnw» grand,7/«*v* L. 

1 

0.70 

1.6 

3.4 

IS. 

0)1.0 











0.60 


/•«<•«« 



•JASMINE, OIL-Jaiminvo $tmdi1lorvm L 

11 

0.U 

1.6 

1.0 

1.1 

1.0 

(1)1.4 

0)0.26 



aoi 








Wr 



•JASMINE, SPJRtTUS-/e» j*j mmo gr«idr7fora« U 


(1)1.0 

(1)0.76 

<!».0 

(1)4.0 

0)10 


0)10. 

AtcoMk 

Rtveraja* 


aot 








Co*6m»,r* 


■JUNIPER BERRIES"jM<R*fua cimwi L. 


• 

• 

’ 

’ 



(1», 

3.000. 


xoj 

’JUMPER, EXTftAC W™fp#fva co mnwi L. 

II 

SI. 

(1)6.0 

(1)6.0 

(1)6 0 



AIctMic 



2604 








InmOn 

KmH 


’JUNIPER, OlL'-Ji/ftjptniv cvawivnra L 

25 

S3. 

1* 

4.3 

II. 

<1)001 

(1)0.10 

06. 

0)30. 


.'60S 

’KARAYA, GUM fSrtecvfra *re*»# RexbJ-Stercvlia; 








EftvJai«A« 



InStin lr„,wMh. Kid.va. Kali,, K«U«: Mac,. 




1.0 




30. 

Vert. 


Kuteeral 

30 

)}■ 

l.JOO. 

44, 

36. 



11.000. 

OHO. 

(1)3,500. 

i 

26% 

■KELP-Ailantic Lammerra diftror* L. wccAenne, 











Pacific Itstfocy *lit ppiltts <L,)C. Agardh 

1 

* 

* 

* 

* 






W>7 

■KOLA NUT. EXTRACT~C<H« ,»mn. Sckoll ,1 



• 








Endl. 

34 

130. 

330 

160. 

150. 






2409 







1.0 




LABDANUM. ABSOLUTE-Cr.iu. tpp 

H 

31 

0.1 

66 

23. 

(110 06 

19. 




2609 











LABDANUM. OIL | Crate* tpp.)--Ambrein«, pH 


0.41 

0.71 

20 

0.75 






26tO 

LAODANUM. OLEORESIN -Cmwi »pp, 

■ 

2.7 

(IB 0 

s.s 

(IHO 
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FEMA No. and Subnlance 


Ml 

lactic acid 


mi 

* LAUREL SERRIEi.-Latriun oah lit L. 


‘LAUREL LEAVES, EXTRACT-Laurui notrlie L- I 
MU 

LAURIC ACID-Dadacaaelc acid; Laumtaaric acid, 
Dodtcaic acid 


l' 00 ' Bauarataa C *I”* ■£* 

Icti, t«- Coc4s 


H «6. lJO. 


Ctlatifli _ . 

u 4 Chraini 

Podding 



-Od**f Cat*|Oiy 


«c*/#J 4 
Ofttti 

H. 1,200. rojpi'nf* 

3$. (1)610. 24,000. (1)300. 


(1)5.0 


<1)15. (ins. 0)2.4 (IB*. 


LAURIC AIDEHYDE-Dodaeaael; Launldahyda; 
Aldahyda C l! Laurie 


045 IS I 2.4 It 


LAURYL ACETATE-Dodacyl acaUla; Dodacanyl 
acalata. Acatata C-12 


LAURYL ALCOHOL-Dodaeyl alcohol. l.Dodacanal; 
Alcohol C-ll 


2.3 1.7 


2.0 JO 



It. Syniya 

27. (I)J.O 


mu 

■LAVANDIN. OIL-Hjklld. bataaan Lovttxhlo 
ol/itinlit Chain and L- I.tilali. Vfll. 


SJ 12. It. II. 


•LAVENDEA-Laundjla ollkinoht ChaLi 


•LAVENDER, ABSOLUTE-Lanndola of/iduha 
Chaia 


0.20 221 20 
7.1 <1)0.40 14. 5.5 


•LAVENDER. COSCRETE-Levandbla .llieinlit 
Chaia 


o.oi o.ot 

0,20 < 1 ) 0.01 0.21 < 1 ) 0.21 


•LAVENDER. OlL-LaoartdWd tlfidnilii Chaia 


‘LEMON. EXTRACT-C/mra limn (L.) In. (. 


2.1 74 14 It 

>40. 400. 

1,000. 4,000. 12.000. t.m. 


kino 

< 1 ) 10 , 000 . 


•LEMON.GRASS, OtL-Cr»*o*>d« citwn DC. aad 
C. fltMvono Stapf 


‘LEMON, OIL-Cinva limn (L.) tun. (. 


4.4 1.2 M. 


2M. 110. 1.100. M0. 


Iraatlacl CmdlnaWa Icinf 
Carnal* 10. U. 

0)140. to. too. 

Madid Irnpa 

21. (W 

40. 


•LEMON, OTL, TERPENELESS [Cifm* limn (L.) 
Bum. I ]-Cadre, all 


1). 25. 


110. Taadlnda 

C70. 0)1.000. 


LEVUUNJC ACID-5-Aeatylprapiaiilc acid; 4-Oia- 
valailcacid 


14. 14. U. 51. 


■LICORICE. EXTRACT (Cfrcmth* «laka L. aad 
other app- o! Gi>cyrr*,n |-Gijcyi*iji. act tact 


11. It. 1M. t4. 


Snwd 

(1)4.0 <1)20.000. <1)50. 


•LICORICE. EXTRACT WDER-OlycjwWa* 

tin,, l. 


110. (1)200. t.500. <1)200. 


‘LICORICE ROOT (CfycrialUa* <laW L.| - 
Glyeynhiaa 


<1X60. <1)79. 


‘LIME, OILcCilrva mitontiloli. (Chriatnaa) S*lfi(l« I 07 


•LIME,OIL, TERPENELESS-Crmie twmiiMi. 
(Chridldiaa) Suii|la 


d LIM0NEKC-*p-Maa«*-l.l4<*M; Clnaaa; Pipe*- 
laaa; Cajaputana; Kauiadtla 


LINALOE lOOO, OIL-Ruratra dalpachiarw polaa. 
and athar turaara app. 


LINALOdL-J,7.Di*itlhyl-| .E-octarfitn-Lol. Llaalcl; 
Llcaraol 


l». 160. 



r rndrnanla 

( 1 ) 20 . 


*rup • 

2». (1)0.10 <1)1.0 


0.10 Maara 

10. <1)40. 
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F EM A He. *rW Sublime* 

No. »r 
R* porta 

tWv*r*|t* 

lw CfttR. 
kti. Etc. 

C«»4y 

Ceodi 

GtlaUni 

mv4 

PvMi|i 

Ol#WMlf 

Gwa 

— Ot)i„ C«t,|«nr Umi — 

<36 

ALYL ACETATE-BaitMid 

» 

i.» 

it 


B 

it 

13. 




:w7 

US ALYL ANTWRANILATE 

i 

i.i 

0.72 

II 

020 

1.0 






;*.*# 

UNALYL BENZOATE 

> 

Oil 

0.42 


If 

(1)0.21 





:£jf 

LIS ALYL BUTYRATE 

u 

1.1 

44 

m 

11. 

(1)0.09 





;wo 

LINALYL iw>-»UTYRATE 

u 

1.7 

24 


11. 






:i-tt 

LINALYL CLNSAMATE 

« 

0.57 

0.59 

to 

M 






LINALYL FORMATE 

u 

1.1 

12. 

It 

11. 


uni 




:u3 

LINALYL HEXANOATE 


12 

t.O 

11. 

<l)lt. 






:*u 

UNALYL OCTA.VOATE 

i 

1.) 

0 50 
1.0 

o.so 

0.60 

II. 






:u$ 

LINALYL PROPIONATE 

u 

4.0 

If 

1.1 

12. 

(1)4.4 





:S46 

LINALYL <»-VAlERATE 

u 

OK 

0.91 

1.7 

5.1 

(1)010 





:ur 

•LINDEN FLOWERS- Tilit flsbrm V«al. 

•LOCUST, GUM-Cararom# aififitt L. 

s 

11 

12. 

2.000. 

2.000. 

1.200. 

- 

(into. 



Candimnit 

(l)9t0. 

Totrinit 

1.400. 

4,000, 


:i49 

LOVAGE [LtWartoa tUitintlt K«ck]-SMlli(t; 

Sa*ll«|« 

11 

4.0 

». 

11. 

». 

15. 



(DOM 



630 

YAGE, EXTRACT [Ln itucum o Hirinil* 
Xock]»Sc«IU|*, amaet; Saalla|t, *xir*et 

» 

i.l 

It. 

24. 

14. 



Cm4VmM, 

(1)40. 

WiKi 

(1)0.07 

•r"»< 

M. 

HSI 

LOVAGE, OIL (LaWaitaa tHiant!* Kaefc)- 
SadUjt, oil; Sw*lU(a, *il 

XS2 

"KACE-tfrrTalica N«|r«v Hwtt 

It 

It 

1.1 

130. 

Q.tO 

<1)40. 

0.1} 

2.4 

14W. 



CwK/»44I4 

5.7 

OWj'imm, 

41. 

Idnfi 

(1)10. 

«UII 

too. 

1,000. 

If"** 

f.l 

HU 

'RACE, OIL'Wlfyritfroa Jrafffl ft# HmtL | 

41 

to 


11. 

ft. 


<l»7. 

CmdimiVi 

It 



26S4 

•RACE, OLEORE$IN~#yri«rjc# fafrana HmIL 

7 

. 

H 

• 

MO. 



CwubwwW, 

axoo. 

Khi, 

100. 

too. 

Hetin 
(1)». 

JtfJ5 

MCA LIC ACID-f-KyMrosyMCdalc acU; Afft* kM 

10 

110. 


420. 

o.to 

1.5 






KALTOL~SH)dpMyO-a*tkyl*4jr*>»»-4-*«r, J- 
Hydroxy-2-attXyt-Y-pyrwi*; Lariilaiti icU; 

Corpi Pf»U*4, FalaiM* 

11 

4.1 


11. 

SO. 

7,5 

90. 

(ins. 



•W 

•WANDA RIN, OlL-C/mii r«rievt«l* BUatt 

44 

tl. 

ISO. 

150. 

190. 

(1)50. 

15. 




H5J 

•MARIGOLD, POT IC*/Wu/a •IMmlii L.J- 

1 

Ml. 

(W. 

(1)11. 

(1)15. 






HJ9 

•MARJORAM. OLEORESLN-V«/»«m tenMiii 

Motfich (Orrftm/a b«)o<«aj L.) 

7 


_ 

. 

• 



apt 

Kwfi 

17. 


;wo 

•MARJORAM, POT-0rrf*nni t vif»t* L. 

0 

. 

. 

. 

• 






266t 

•MARJORAM SCCD-V</or«A« hvnmtii Mowck 
{Orifimm m»}otana L.) 

7 

< 1 ) 750 . 

* 

■ 

• 



C«l4i»Wlf, 

70. 

700. 

Mmti 

200. 

1 . 100 . 


2662 

CARJORAM, SWEET- U*totms ferfanafr Mo*n<h 
iOriffmm M/or«n« L.) 

21 

cm* 

• 

. 

1,000. 



Ctn^i—OU 

(1)200. 

Vmii 

510. 

IwM 

(DIM. 

2663 

"MARJORAM, SWEET, OIL-Jf#for#n# Aerfrfw* 

Moanch (Ofijanu* m*wn* L.) 

21 

4.2 

1.0 

4.0 

15. 



Condi—nit 

to 
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FtMA N». mi SuUlanct 


zt * .- ** 


^ "2" ck«i-« 


— Othat Cata|oiy U**a- 


A.MENTHA-l,lDIEN-7.0L~P*>iUyl *!c*kot, 1- 
Hyd»nyaailiyl-«-i*e-piapAnyl-i-«ycle!i*>*aA 


MENTH0L-S-Mtlt.yl-2-i*».pro|>ylcy«l**«aMl, 

HAiaMcatkyaal; 1 a-M**iIia*#I. S-Matkyl-J- 
iae-pi*pyl hmhydwpfctAAl. I -M**U*el. P*AP*t- 
■ iAl caapkar 


F^aaa-M ENTHOL- 2-<*o- Buly I-la*tk y I eyelak w* Ml 
X*7 

KENTHOKE-F-NmttiM-J-OM 


HtKTm'L ACETATE-fMafllk-l-yl AMialt 


MEKTHYL taa-VALERATE--f-Maiitk-l-yl iaa-vaIac- 
At*; Valid*] 


p-METHOXl'SEUZALDEHYDE-p-Awi i :i«K>d«, 

A«k*pl«« liquid 


2-METHOXY-d-UETKYLPHEHOL"4-M«*yU«*iieel; 
3-M*lhoiy-*-ci*i*l. «-H>di*«y.).n*thyl-l-n*-.ky I- 

tom***; CtAOAOl 

H77 

*.fr.METHOXYPKENYLV3-BUTANOSE-A«i*>] 

ACAtASA 


l-Lp-METHOXYPHEKYLH-PEXTEN-l-OSt" 
o-M<tkyl Aalaylld*** icalflr* Ed»a* 

XU 

l-(p-HETHOXYPHESYL>2-PROPASOXZ-AAl*yl 
natty] kataea; AnJuc ktton«.p-Mi*«)pk«>l 
acatsa* 


J.BETHOXY.LVtNYLPHENOL-p-ViAyljAalAeal. 

a-Hj-draayJ-attliAiyatyiAAA 

X7i 

METHYL ACETATE 


l-METHYL ACETOPHEKONE-MttAl'l P-lAlj'l k*WMi 
p-Maihyl acatflftianAA*; p-Actlyl ttlatAA, 
l-M*tkyl-A-*c*iyl kauaaa 

3 *71 

J METHYWLLYL BUTYRATE-2-Mtikrl.2.piepAa- 
!•) t tatytat* 

X7t 

METHYL AS1SATE 


p-METHYLASI»LE«a-CrA*yl aatkyl *tk*i; Matkyl 
o-telyl after, 2-M<dtA>rl*la**A 


p.METHYLASISOLE-*-Cra*yl aaadrl «*»>• p- 
UatlwrytAlaAAA. A-MattaartalatM 


METHYL ANTHRAXILATE-*-AaiiiiA«*yl k*MA*ta; 
Matkyl 2-antAakAAiAAtf 

MU 

METHYL SENZOATt-OU e(MI*ka 


(l.NETHYLBENZYL ACETATE-llyialy! acttat*. 
Matkyl phartylcarblayL acetate; JlyralaAA acetal*; 
CafdanAl 


O-METHYLBEHZYL ALCOHOL-St) r*ly1 *]c«ti«t, 
1-Ph*c>i*1hAMl r ll-Pk*Ayl*tkyl alcatel; Methyl 
ptienylcarhlnol 


O-METHYLBENEYL BUTYRATE-It) telyl UtyratA, 
Matkyl phe*ylcartlnyl butyrate 



A/cokaJte 

Ifi-Alpt 

0)0.02 


Almkclic 

lavaa^AA 

0)0.10 

BATAACMAa 

CAem'aa cwBaant* 
0X70. 0)0.0 OX-0 


Caadraeeta tmi 

<1)3.0 0X0 


AhaMie 

t*VAf*6«A 

21. 3.300. 0X 20 


Tw«t|a 

OX-00 0X0. 


OX.O OX.M 
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fJ-METHYL BEKXYL tae-BUTYRATE.-Ily ralyl 1 , 0 - 
Maihyl Rbtayleaikiayl iao-Owynta 


oMETHVLBENZYL FORMATE-Styralyl Itiuu. 

MaOiyl pLanyleaibiayl fofMM 


raMETHYLBENZYL PROPIOKATE-Styralyl fn . 
pieaala; Malkyl pOanylcarbiayl propiaul* 

24 K > 

METHYL f-itrl 8UTYLPHENYLACETATE 


2-METKYLBUTVRALDEHYDE-2M»diylb<ita«al; 
MtOiyl atkyl acalaMahyOa 


(1)2-0 UIIO. (1)10. 



015 

<1)0 50 1 0 


(Wlalina 

•"<! * — Otbar Cait»»ly Uaaa- 

Pa44mt . 



5.METHYLfiUTYRALOEHYDE'*faa>Va1aia](a)iy4a; 
Imc PaalaldabyOa; 3-MaibytbuiaaA]; rao-Valttic 
aldabydt; i'a»-A*)l alOafeydt, iao-Valaril 

TIM 

METHYL BUTYRATE 


0.55 1.4 


34*J 

METHYL raa-BUTYRATE 
2**5 

2-METHYLBUTYR1C ACID 


METHYL CELLULOSE-Callalodt ntlhyl atbtr 
3**7 

&KETHYLCLVKANALDtHYBE 

XU 

METHYL CLVN ABATE 
TOW 

0-METHYLC0UHARIN 



Topping 

(1)5,000. 


3.7 C«tdi««Hd 
40. (1)0.40 


METKYLCYCU>PENTEX0LONE-i-M«dliylcyal*»«. 
Uo*-l,2-dlo«t; Cycloi***; Kaala»Mi 


445.4.METHYLENEOIOXYPHEXYU-3-BUTANOHE- 
Pipanayl a«W<i* 

3707 

S-METHYLFURFVRAL 


METHYL T-FUROATE-MaOiyl py waacata 


(00.15 <1)0.11 0.15 (1)0.03 

0.00 1.0 

0.01 1.5 OH 1.1 


Ccwidi'Mnff 

< 1 ) 0.02 


T-METHYU-FURYLACROLEW-DMaftyl faiyl- 
acnlala 

2705 

METHYL HEFTANOATE 


0.00 o.» 


0.00 0.03 


2-METHYLHEFTANOIC ACIB-lbLlkyU—tbic 
acid; MaOiylaatyUddUt atl4 

7707 

o-methyus-hepten-t-one 

77M 

METHYL HEXANOATE 
2705 

METHYL 2-KEXEKOaTE 


( 1 ) 1.0 ( 1 ) 10 . ( 1 ) 10 . 


1.5 (1)1.1 


iJ ( 1 ) 20 . 


METHYL p-HYDROXYBENZOATE-Mdltiylpirabaa; 
MtOiyl paiaatpl, Nlpa|la, Tipupl M 


(1)5.0 (1)5.0 (1)50 


METm-L-alOHOHE-.5-(2.6.4-Tria>afliyl.2.cyclo- 
bcit«-l.yl)d.p*Mrn-3-eAt, RaldataJ*. 
OCatsna 


METHYL JlONONE-S-<2,0,0.Trtl»(hyMkyclfr- 
h«iaa-l-yl)-4.pafitKn.3kAf. Raldaiat®, 
l-CtlAM 


METHYL.I.IONONE-S-C.O.O-THaiflhyn.cytlt- 

h«iaa.].yl)-4-pafliaa.5^aa 





0.01 0 . 1 * 



* Wndf _ 


ftllin 

( 1 ) 0.00 ( 1 ) 0.21 


51676 O 400 













F£KA No. and SubaUfica 

No. of 
Report* 


Ice Craaia. 
katn Etc. 

C*ftdy 

Bakad 

Cooda 

3711 

tai.o-MEmLIOXONE-4-(2,«.S.THm*lhy|.2.eycle- 






htitn 1 j Maihjrl-Y- 

ioovcint (»o<atkd) 

14 ; 

0.?7 

on 

4.* 

. <3 

27M 


0.50 

0.50 

0.02 


METHYL UL'RATE-Mathyl dedacanaala 

i 

5.0 

50 

0.50 

(1)1-0 

77(4 



on 

0.12 

0.15 

METHYL HERCAPTAN.-Mcthanathlel 

i 

0.S6 1 

1.0 

10 

1.0 


— Othei Ciiiihv Dm— 


( 1 ) 0 . 0 ! ( 1)010 


METHYL e-METHOmENZOATE-e-Metlwey 
Methyl Imhei 


<l»J, (WO <1)50. <1)40. 


METHYL NMETHYLANTHRANILATE-CNieeihyl 
enihraallate: 2-Methyleauno aeikylbeueeie 

3711 

METHYL 2-METKYLBUTYRATE 


5.1 5.0 It. 


(09.0 <1)10. (1)10. (1)10. 


METHYL 2METHYLTHIOPROPIONATE--5ltthyl 
E-ni0i)l eartaptnprepieeaie. Mathyl pl-Melhie- 
propionate 


0.55 0.17 I 0.74 


METHYL 4-METHYLVALERATE-Mathyl 4-methyl- 
pentanoate, Methyl 'ro-coprooto. Methyl Ik>- 
butyleeeute 


METHYL MYKSTATE-M ethyl tetredeeiiweie 


<1)11. (1)44. 0)0. (1)11. 

0.15 0.15 0* 

050 0.50 2.4 2.0 


METHYL 5-XAPHTHYL KETONE-lf.AeeieAaphlheee 
Oranieretyaialt; Coimo D 

2725 

METHYL KOVASOATE 
7725 

METHYL 2-SOS'ENOATE-NaoloUnae 


METHYL J-hOSYNOATE-Methyl attyne catenate 


0.50 0.75 5.1 2.0 

1.1 1.5 5.2 7.1 

2.2 12. 5.5 II. 

0.0* 0.21 0.01 2J 


CemfaMeae 

( 1 ) 10 . 


2-KETHYLOCTANAL-Methy] htryl etetaldabyde 
2721 

METHYL OCTANOATE 


(1)1.0 (1)1.0 (1)2.0 (ISO 

0.02 It 1.0 

1.0 10 15. 40. 


METHYL l OCTYNOATt-Melhrl keptlne catenate', 
felleeet 


4. METHYL-2. J-PENTAHEDIONE-Ac atyl /eetetytyl 


0.15 0.30 M 14 

7.0 5.0 0.2 1.1 


It Jtllitt 
20. (1)041 


4-METHYL-2-PENTANONE-KelhyJ inetetyl litm 


0 ) 0.1 0 ) 6 J ( 1 ) 0,1 ( 1 ) 0.1 


t-METHYLPHEXETHYL ALCOHOL-HyZrelrepyl 
alea*»l. }Pti any I-l-pre p a.nl 


METHYL PH2NYLACETATC-Methyle-telnet* 


1.1 0.42 1.2 

1.0 1.5 II. 


Irw 

It (1)0.10 <1)11. (1ST 


5-METHYL-4-PHENYL-1-BUTENE-BONE-Beefyll- 
4ana acatena mtthyl 


0 5* 2 0 20 


2-NETHYL-4-PHENYL-2-BUTYL ACETATE- 
Diataihyl pheaethyl carbtayl aealeta 


14 (1)010 It. 


0.50 0.50 


2-METKYL4-PHEKYL-2.BUTYL iee-BUTYRATE- 
Dimethyl phanathyl carhiayl lae-halyrala 


0 50 1.0 

11. 44. 


2-METHYL-4PHEKYLBUTYRALDEHYDE 


(1)0 02 <1)0.50 (1)0.50 (IS 50 


3-UETHYL-2-PHtNYL8UTYRALDEKYDE-<hiao* 
Rrepyl pAeaytacetelOehyde 

77JP 

METHYL 4.PHEKYLBUTYRATE 


012 

<1)0.10 (1)0.50 0.50 


0.50 0.52 1 5 


4 METHYL-1.PHENYL-2PENTAN0NE -Betuyl to- 
halyl kflnnt 


(1)1.0 (1)5.0 5.0 (1)5.0 


142 17841— fry-in Tfrutmi nru rraai ,»av tnrr 




mwmwsim 
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F £ N A Ko. and Sufcctanca 

No. of 
fcepofta 

■ 

fee Cream, 
team. Etc. 

Candy 

6,1,4 

G»d* 

Gelatin* 

and 

Pv6dinga 

Chawing 

Cuai 

“Othir Catagory Uaet—~ 

>7Jt 

THVL J-PHENYLPROPJONATE-Maihyl hydro- 
cmaamale 

4 

046 

0.A6 

i.r 

0 70 
4 0 






rJ2 

VETKVL PROPIONATE 

4 

20. 

3 

18 

1)4 






27J. T 

2 ME THVL* Hp-trt-PROPYLPHENYL) PROPION AL¬ 
DEHYDE-4 Meihyt-pj*o-ptopvi hydroclaru**]- 
dehyde. Cyclamen aldehyde, CycfaiMl. u-Ueihyl- 
p-nc-propyl phenylptcpyl aldehyde. Violtt 

Alpine. oil 

10 

on 

0 45 

o« 

12 






J7-U 

4-METKYLQL*IN0LlN£»LepidiA*. p-Melhy {quinoline 

4 

0.32 

14 

11 

11 






27J3 

METHYL SALtCYLATE 

76 

so 

27. 

140 

54. 


1.400. 

Sywpt 

(l»00. 



2726 

METHYL SL’lflDE-Di»«lhyl euUide 

8 

1.1 

010 

1.4 

1.6 

tllO.D 


Syrvpe 

(1)0.50 



27J7 

2-METHYL THIOPROPIONALDEHV0E-Methi«iel; 
0-Nct hi oproptonal dehyde, Uethylmercepio- 
p rc pi onal dehyde 

1 

0.15 

0 01 
1-0 

001 

1.0 

0.66 



Coa4*i«<v« 

0.63 

Vnii 

(1)1.8 


37-13 

2-METHYL-J-TOLYL PROPtOSALDEHYDE (M.„d 
*■ R‘> 

1 

(1)0.OS 

(1)1.0 

(1)10 | 

tlM.0 






J7J9 

2-M ET H V LC ND EC A N A L--Me ihy 1 iwiyl acetaldehyde, 
2-MeihyIhendecml; Aldehyde C-12 UNA 

IT 

0.31 

0 11 

014 

i.i 

0.10 

2.5 

(1)0.20 . 

JMin j 
(DOW 



37)0 

METHYL O-UNOECENOATE 

4 

J.7 


22. 

22. 






275/ 

METHYL 2«UNDECYNOATE~Methyl deeyne carbonate 

i 

0.10 

so 

ano. 

(1)15 

(1)15. 






37)3 

METHYL VALERATE 

4 

0.1 

25. 

28. 

10 






27S3 

•THVL rac-VALtRATt 

i 

1.1 

28. 

28. 

SO. 


(IDS. 




jru 

2-METHYLVALERIC AaD-2-MnkflRWlAMlc Mil 

I 

• 


(1 JO-88 

. 






27SS 

MIMOSA. ABSOLUTE-Acoua dtcvirefli * Hid. w. 
tfee/fctr# 

■ 

0.79 

21. 

17 

17. 






2756 

MONOSODIUM GLUTAMATE 

2757 

MOUNTAIN MAPLE. EXTRACT SOLID--Acar apiea¬ 
rn* Lara, 

I 

(1)100. 

(1)8.0 

(Dll 

20 

80. 

61. 

44. 



Condi manta 
1,100. 
Soapa 
4,500. 

Km r« 

2.800. 

Ft ski 14 

(1)130, 

2755 

MUSK AM BRETTE~2,6*Dia itrc-J-aethoKy-l-Mthyl* 
4-r*ri*bsttylbeiUfne 

1) 

to 

0.28 

4.1 

0.41 

(1)0.01 

<1)6.0 




37)3 

-MUSK T0NQUIN"Veic8ui*oi<Ar(,fv« L. 

» 

087 

0 82 

2.0 

2.7 



Synfi 

(DM 



2760 

•MUSTARD, BROW [ Jraaetca jimcM <L.) Coma. 
(beo*n), f. Aijr* (L.) Kaeh (h1k.)3-Mtiitafd. 

PI ack 

i 







Contfiamir, 

5.200. 

Masra 

2,500. 


3761 

•MUSTARD. YELL Of (lr„„w A,n, MmmY 
{B. afha (L.) Boiia.))->Muit>rd, white 

u 

<l»» 

. 

. 

(Die. 



1.200. 

tftfn 

MOO. 

Utkin 

2.500. 

58,000. 

2762 

MYRCEN'C-7-M*thyl-)-natP>[«fia.l.6«cudi*aa 

s 

4.4 

8.4 

010 

11. 

4.9 






276 J 

MYRISTALOEHYDE-Tetradecenel; Tetitdacyl *W«- 
hyde. Aldaltyde C-14 (MyritUe) 

s 

2.7 

0.06 

to 

1.9 

001 

24. 

<l)0tS 





2764 

MYRISTIC ACID-Tetredeeandc add 

1 

si 

28 

10 

4 1 

is 

(D0.10 





2765 

MYRRH. GUMxCoariftipforA moJmol Eaglet; C. a*ya* 
amice (Barg) Eaglet; and cthei Commiphotn epp. 

s 

I, 

(non 

0.11 

10 

(DO.IS 


<1)12 

Soup* 

(1)10. 



2766 

MYRRH, OIL--C<M»»u'p/wfl mol mol Eaglet, C. aftje* 
arnica (Barg) Englet; and athef CnaattpAora <pp. 

4 

i.i 

IS 

IS 

11. 






2767 

# NAPHTHYL ANTHRANILATE -2-NapMhyl enthrall- 

ilttf 

9 

2.1 

1.1 

16. 

If. 
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f f V A ,Vo. and $ubaimc« 


t. c r *•* S££ 


J-KAPHTHYL ETHYL ETH 

Ethyl J-r*pS.ibyt vihtr; Ktrelinv 


•SARIN C/EX. EXTRACT<-Cjinn Macf. 


NEROL*<if'3.?>Dinath)1-2.6-oc(«ditivl-4li K*«»oJ 


•»MU R1GARDE. OIL Icima mriit L.j- 
Oth|« Coin* hilltl. oil 


NEROUDOL-l.T.I ITii.nhyM 
N»l: Paivvlol 

m1 

SERYl ACETATE 
1774 

NERVL SUTYRATE 
J773 

NERVL iao-BL’TYRATE 
}77f 

NERVL rORNATE 
J7T7 

NERVL PROPIONATE 
3771 

kervlT w -valerate 
ji?» 

•NITROUS OXIDE 

i no 

J.t-NONADIEX.l.OL 


Y-XONALACTO\E-4-Hy4«x)-ii«ianok Mil T-Ue- 
toot, T-A-y: tutyfolaetona; AlAahyAa C-ll 
<»Oka"adi; Pniaoliia; Coconut AlOnbyd* 


NOSANAL-PflaifWlc akahytfa. Palarconakahyla, 
AUahyia C * 


1.J-SONANEOIOL ACETATE (HlioA a.l.r*>.Ocryl 
ciotoayl acetate Htiylno ilycol Alaeatata, 
Jaaaosyl; D.ukvqE 


NONANOJC AClO-PnUrfooic ack. Nonok ack; 
Kcaylk ack 

1793 

T-NOS ANON E-Nn*Jiyl hoptyl liotoot 


J-N0NAN0N.1.VL ACETATE-Uothylol doOiyl hacyl 
kotooo tcr.ua. Xttann alcohol Oitor, CaaaouA 
SOSt 


NONANOVL LHVDROXV-t-UCTHOXYSENZYL- 
AMIOE-Ptlirfoflyl vMlUyladlOa; N+t-HyUrtly- 
}-»*tticiy botuirl) umombMoi M- K ao tn nyl 

vanlllylaskt 

1711 

NOXYL ACETATE-AcoMlo C-0 
III 

NONVL ALCOHOL-1-NmmoL Alcohol C-*. 

Nonilol 

17*0 

NONVL OCTAVO ATE 
17*1 

NONVL ino-YALERATE 
17*1 

•NUTMEG JIjtii ilea Irajrana HoutL 


•NUTMEG. OlL-.Vjnnnej fra/iana Koutt. 



Golalino 

o»d nEr* — »h«t Caltcoiy Uaaa- 
Mhi|i 


Alcoholic 

favarajaa 

m«.» 


1.0 

1.J <1)0.10 


Alcoholic 

(avant^aa 

< 1 ) 0.01 


Jhortomitl 

0 ) 10 . 


Cooddania 

< 1 ) 10 . 


Cwd'aiania 

OHO. 


Ccndimtnlt Mca’a Plctlaa 

<1)100. 170. <1)100. 

11 Ctnlimnlt Icmaa Vaafi 
«0. . JO ISO. 

flar M 
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F E M A No, and Jobaiar*# 


IPS. EXTRACT-Cvtrcvt a/*a L 


OAK MOSS, ABSOLUTE -fitmr'j prunaarn (L) Ach., 
E rurfarjeaa (L.) Mann. and ethai llchtna 


('•OCTALACTOXE-dHydcoxyoetanoie acid, t*lactoaa 


OCTAN'AL—Caprylafdahyda, CaptyKc aldahyda; 
Octylaldahyda, Aldahyda CM 


OCTaXAL DIMETHYL ACETAL-U-Dimaftaxy* 
octant; C-4 Diftifhylacatal 


OCTANOIC ACtD^Caprylic acid; Octoic acid. C l 


I-OCTANOL-Octyl alcohol, Haptyl eafWnol, pri- 
Octyl alcohol. Capn 1 alcohol; Capryhc alcohol; 
Alcohol C-l 


2-OCTAS'OL-iacomJary Octyl alcohol, aatMdaiy 
Capryl alcohol; Mtlfcyl fcaxyl cardinal 

2- DC T A NO S’ E-Ma th y 1 Uiyl fcatona 


3 0CTASONE-Ethyl any! ktioat; EAK 

:iu 

3-OCTANOX-l-OU-Mithylol aw thy I a»yl katoflt; 
Kaiooa atcohal; Compound 1010 

;i?j 

10CTEN-3*0L-A»yl vinyl cirUnat 


. ACETATE-3-Etfcyl haxyl acatata; AcaUta 

t>a 

OCTYL BUTYRATE 

:m 

OCTYL rao-BUTYRATE 

OCm FORMATE 

OCTYL HEPTAKOATE 

;i/i 

OC TYL OCTANOATE 

;i/j 

OCTYL PHENYLACETATE 

OCTYL PROPIONATE 

:m 

OCTYL i ao-VALE RATE 


OLEIC ACIO-9-Octadacanol c add; Olaial* acH 


OUBANUM, OIL (loja a^/a c wtfri Bird*. and ethar 
taawrWa tpp>]" Frank incanaa 

:st7 

•ONION, 01L*-A//ru» crpa L. 

:sti 

•ORANGE BLOSSOMS, ABSOLUTE--Cun,. auranfrW 
L. 


■ICE Ft Oh 1 CRS-Ci i rut mrsnr/om L. 


•ORANGE LEAP, ABSOLUTE-Crirva auranirirai L. \ 
2971 

’ORANGE. OIL, DISTILLED-Cf/rvt amanafa (L.) 

Oibcck If 


££ ■• Mr 



— Olk,i C«tt|oiy U«n — 


Alcoholic 

livmf „ 
1 , 000 . 
1 , 000 . 


ConditMiti Sou,, 

(1X0. (1)0, SO 


Alcoholic 

Imwutoo 

(1)3.0 

CwiA««M, 

( 1 ) 11 . 


CpoAmm, | 

0)1.0 

ConduMftl, Sou,, 
<1)6 0 (1)4.0 


CwtOflMM, 

<l)0.M 


CoodimmU Mooli Ficklti 

2.1 10. <1)14. 


0 ) 0 . 0 ] ( 1 ) 0)0 


130. 140 
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No. of 
Report* 







1 



FEW A No. inrf Subetir.ee 

Beveragei 

k» Cr»*». 
1««». Etc. 

Candy 

Baked 

Goode 

end 

Pudding* 

Qiavlnt 

Gun 

— Other Cat eg cry Dies — 

•ORANGE, OIL. TERPENELES$-*Crfnrj arWiieia 





M 


13. 




<L.) Oii.cV 

49 

10 

17. 

36 


230 

160. 




2923 











•ORANGE PEEL. BITTER, OIL~C.mta aw«m.M L. 

79 

67. 

71. 

ISO. 

no, 

(l»00. 

<1)500 

(1)4.0 



7324 

-ORANGE PEEL. St’EET. EXTRACT-tttrue «n«*> 




320. 

330. 






*1* (L,) Oib**k 

10 

W. 

170. 

- 330. 

330 






:t:s 








Alcoholic 

fraallaai 


•ORANGE PEEL. S1EET. CML-C.ima irni 








feverede* 

CeraWe 

Jfw it 

IL.) Oaback 

1CM 

210. 

330. 

1.000. 

430. 

1.300. 

4,200 

(1»0 

,(tm. 

<1)10. 









Coodr mania 

Itmt 4 

IfW 









(1)32. 

110. 

0)0.34 

29)6 

-ORANGE PEEL. SHEET, OIL, TERPENELESS- 











Crrrve friMtafa (L.) Otlreck 

6 

41. 

63. 

IM. 

240. 

(1)600. 





2927 

-OREGANO 1 Mexican: Lippi* tpp.. entity L 











e/ffii HBK 

European: Orifonvm epp. 











El ■•where; Other genera, including Cof*tie. 
L*nian* and tfj-pr«»)..Ofe|a«ia*; Utilctfl 








CorxA'menU 



oregano; Mexican Mfe, Ofi*|tn 

32 

(1)330. 

* 

• 

<1)100. 



2,100 

340. 


iui 

•ORIGANUM, OIL (EXTRACTIVE) 17/nawi «*.'• 







• 




istv ■ Helf», *i Link (m. farirforAywa 





0.60 



CMAnetir 

Rear* 


cap/rarira Relehb.)|>>Spe«tih origanum 

12 

OHIO 

(1)0 SO 

(1)0.50 

33. 

' 


30. 

37. 


;w 

ORRIS. CONCRETE, LIQUID, OIL* 1 -In'* florenv/M j 








fc info 


* 

L. 

41 

1.7 

032 

1.1 

1.3 

<1)0.36 

II 

(1>4.0 



urn 

ORRIS ROOT. EXTRACT a '/rra Jlwninw L. !- 







10. 




lltite flag. extract 

33 

1.2 

20. 

». 

31. 

(1)2.0 

120. 




MSI 

•PALMAROSA, OIL-Cya.lepod"' msrtM (R«k.) 











siApr 

J 

4.2 

1.7 

12. 

13. 






MS} 

PALMITIC ACID-Hoadwaaole Kid; H*m4k>T» 








Con fr aunt o 



•CIS. Cftyllc aciS 

1 

* 

* 

* 

* 



0)1.0 


Saapi 

1,000. 

7933 








Confrflhmfo 

V«ia 

■PaPRIKA-C ap■row* enmrvm L. 

SI 

■ 

* 

• 

1,100. 



170. 

7,400 

7,300. 

2932 


1.0 






Condi mean 

Km,4 


•PAPRIKA. OLEORESIN-CaaiK-w mama L. 

12 

3S. 

(1)1.0 

CM 

(1)1.2 



100. 

M 


293$ 










Imp, 

■PAXSLEY-Pefronrirftum criaptrm (Miller) Nyman 








CMdaau 

Ufa. a 

M0. 

(P. hii'iw Holla.) 

II 

(1)3,000. 

* 

* 

<1)130. 



1,700. 

1,000. 

600. 

2936 

-PARSLEY, OtL-PrtroiW/nirti crhpvm (Miller) 



0.M 

4.1 

1.1 



CondinoAit 



Nyman (P. eat rivet Holfm.) 

17 

1.4 

0.21 



4.t 



2937 








Condi mmlf 



•PARSLEY, OLEORESIS-PrinMlIiNM critftm 








1.0 



(U 11 lac) H,«m (P, MiJnm Holla.) 

2 


* 

* 

* 



30. 



7939 

patchouly, oiL~p*4*«r**oft c*tf«» Beaifc. 





10. 


43. 




P. (if)nwiwi IruE 

13 

til 

t.l 

1.1 


220. 




PENNYROYAL, OIL [*»dH«»p»MW*a a.) 











Per*. (American); YemJw po/*f fern L vet. 
erianma (European and North Africa*))- 


IS 



20. 






Hrdeooa, oil 

4 

SO 

>7 

Id. 

24, 






;ijo 

JO-PENTADECALACTONT-lS-Hydroxypeeladecanoie 








Afc«A«Jic 

IawMh 



acid.roOactonf, Cyclopenudteanolide; 14* 
Hydroxytetradecanoic add, TMbeieltd** 





M 

(1)0.10 




ice lactone; Eaeltolide; PanladecaAfllide 

i 

0.27 

OH 

1.4 


(1)0.» 



Wl 






0 21 


Top)‘»da 



2.J-PEN TAKEDIONE”Acttyl ^oplooyl 

16 

OM 

33 

S.» 

9.6 


(1)0.30 



2942 

2-PEN TANOSE-Melhyl prop) I ketone. Ethyl 





32. 






acetone 

s 

11. 

34. 

32. 





w 

714.1 








Marferine 


H 

4-PENTEROIC ACID-Allyl occilc add 

l 

(1)10 

(1)20 

(1»0 

inso 



(1>2.0 


a 

a 


* Tt>t expert pone! can find n« evidence Iqv oral tentitivity te orrif f»t. extract. and orri* concrete. ^ 
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FEM * S« Sulxlanct 

No. of 

R* ports 

B»v*n|*t 

let Craaa, 
kti, tie. 

Candy 

BaUd 

Good* 

Gclatiai 

and 

Pud4in|« 

Oitvini 

Cum 

~ Oth« 

it Cat* 40 ty Hi 

M - 










f relit a 

hOVpB 









Candimmia 

7.3 

V 

iR. BUCK-ft>« tu'fnm L. 

SI 

(UI0. 


• 

1.200 



690. 

dM>a 

310. 

100 









1,700. 



4 t,i 

'PEPPER, BLACK, 0lL-*P*aff n»|n«i L- 



0.10 





Coodimmt* 

Jfcara 


11 

3.3 

20. 

SJ 

IS 



17. 

(1)140. 


-PEPPER. BLACK. 0LE0RUIN«*>ft Aijnm L. 



10 

1.0 




Candawnfa 

tfaafi 


31 

IS. 

20. 

IS. 

1.600. 



170. 

7 SO, 


jij* 

•PEPPERMINT UAVU"VMika piptril* L. 

1 

■ 

• 

• 

■ 



Alcoholic 

Idntt 


-PEPPERMINT. ptpariW L. 






75, 


Invra#*, 

SO 

Toppln|« 

11 

N. 

no. 

1,300. 

100. 

H0. 

1,100. 

340. 

54. 

•SO. 

;j- s 








(1)6 0 


Pick lea 


IS. 

J40. 







Ymii 

11. 

■PEPPER. REO-Ctpitcun /n,r*«emi L. <C. «wiw« 
l • 

31 

• 

• 

370, 



610, 

110. 

S3. 

‘PEPPER. WITE-rtMftirfnNi L, 


S3 

140. 






Cawdruanfa 

Vaart 

too?* 

» 

• 


(1)450. 



3.700. 

600. , 

(1)500. 

:i.»; 

•PEPPtR. WHITE, OIL-ftp* «ijnm L. 

m 

• 

• 

• 

(1)0.60 














Mtoti 



•PEPPER. WHITE. 0LE0RL5lN"P,>«r ni|>»« L. 

B 

* 



* 



(1)60. 



;jir 

•K7“CR*». LEMON, OIL-Cim,. liman (L.) 




IS. 

15. 






B.ss. I- 


■ 

9.1 






•PETiTCRAIN. MANDARIN, 0IL-Cimi« 


M 

4.1 

mm 

11. 

(1)0.41 





fiasco vat. **nd*r/n 

14 













C«ftdfRNKl« 



•PITITGRAIN. OIL-Ck™. awantlam L. 

2T 

1.1 

1.4 

1 

17. 

(1)0.20 

4.1 

d)is. 



"I 

,UNDRENE-f*M*ath«.I,WUftti2-MtAy!* 
ao-piop) M.l-cycloh«iadi«nc 

11 

ia. 

n. 


41. 






; sr 

PHENETHYL ACETATE-2-Ptitny My 1 

13 

1.4 

m 

B 

1.6 






iejyl Cirtuavl actiala 






:l«j 

PHENETHYL ALC0H0L-*PfcwyMyl ftlcrtil; 


1.S 

H 

13. 

16. 

(OO.ii 

21. 

so. 




*-?%Myt«tityl alcohol, iaacyl carWool 

» 




PHENETHYL AXTHRAN]LATE-2PV.»vl«lkrl 



1.3 

6.3 

$.1 






a:*JtraniUto 

3 

1.4 






PHENETHYL BENZ0ATE-3*Ffc«yMy1 IfMM't 

t 

1.0 

1.0 

3.0 

(1)4.0 


(111.6 




-if* 

PHENETHYL SUTYRATE-S-PhanyltlAyl talynw 

10 

1.3 

1.3 

1). 

11. 






*$<* 

PHENETHYL ('ao.BUTYRATE-M’kanytalkyl 



4.0 

11. 

11. 







13 

1.4 






PKEVE1HYL CDCNAMATE-J-fWor^l 

■ 

1.3 

0.30 

1.3 

1.1 

(1)0.10 





;»« 

PKENETKY L FORM ATE-2-PI»**ylttkyl iwaatt 


1.1 

11. 

11. 

IS. 






-‘if J 

PHENETHYL 3-FCR0ATE-I'Ptif"|l»ftyl J-fataala 


(1)0.01 

• 

(1)0.01 

(1)001 














Hmtthine 



PHENETHYL PHEXYLACETATE-2-PhanyltOiyl 
^.taylicilala 

11 

3.1 

4.3 

4.1 

5.1 



€ kmica 

0)10. 



PHENETHYL PR0PJ0NATE-2.Ph(ft>Uthyl pto- 


1.1 

11. 

13. 

16. 






fiOflil t 

10 






“M 

’.THYL SALrCYLATE*-2-Ph»y1»t)iyi Mlkjr- 




IS 

3.0 







I 

0.7S 

067 

2 0 






PHENETHYL SENECIOATE-Phtnttliyl 








Alcoholic 



aciylatt; 2-PKanylaihyl scftacloilt. Phantthyl V 
*«thylci« 1 ftn*l» 

1 

* 

1050 

(IIS.O 

* 



<l»'o 




f pfiotriOv i**a_tiyvi TFrHNruftnv— r?S9i 117 




Aiiiirn-ii 


r.cuu/ uuL/o/ 


r yy T 




















TEMA No. tft4 Subattnc* 

No, of 

Stforii 


In Cftaa 

kn, Etc 

Candy 

B«k ti 
Good* 

Otlitln* 

and 

Pv4din|a 

Coin 

— Olhtf Ca{«|oiy Uaaa — 

U7Q 


0.10 









PHENETHYL TIGLATE--2-Phanyl»i1iyl il ( !ata 

2 

O.M 

41 

10. 

10. 






247/ 

PHENETHYL /*©-VAL EJ* AT E-l-PVany UMiyl ikv- 







ON 




valarala, Phantlhyl J-Mibyl billy rat t 

12 

13 

It 

5.9 

6.1 


45. 




11 f 2 

PHENOXYACETIC ACID--Phn».yalha«lc acid; 











0-Phanyl(lytcllc add; Ptanyliaa 

4 

0.32 

1.0 

2.2 

2.2 






JIE7 


o.« 

10 

it. 

15. 






J-PKENOXY ETHYL lao-BUTYRATE 

i 

S.I 

M. 

M, 

M. 






HU 

PHENYLACETALDEHYDE «-T»t.le aldahyda; ft. 







1.7 




TohiUabyd*. HytcktMa 

a 

O.M 

0.JI 

11 

2.0 


17. 




H7S 

PHENYLACETALDEHYDE 2,1-BUTYLENE OLYCOL 











ACETAL 

2 

■ 

• 

OX-O 

• 






2174 

PHENYLACETALDEHYDE DIMETHYL ACETAL** 











Viridina 

% 

6 

0.40 

on 

1.4 

1.1 


0)1.0 




H n 




O.M 







PHENYLACETALDEHYDE GLYCERYL ACETAL 

j 

d»0 

0120. 

20. 

• 



AtctMic 



2171 







M 

latwa|*n 

Syrvpa 


PHENYLACEHC ACID-ftTot.le Kid 

25 

1.1 

1.1 

i.t 

12. 

<1)27. 

11- . 

0)010 

0)0.10 


117f 


#12 

OdO 

1.1 

1.1 






4-PHENYL-2-BUTANOL--Pfcaoylatiiyl aaihyl caiUaal 

1 

0.90 

to 

11. 

15. 






JIM 




0.03 







4-PHENYL-3-BUTEN-2-OL-Hathyl aiyiyl caiUaal 

2 

(1».0 

<1)20. 

20. 

(1)20. 






Hll 

4-PHEN YL-1BUT EN.2-ON E»Baatilld«ta mw 











M*d*yl Btyiyl ktiofl*; B«uylititM< 

12 

OR 

0.14 

1.7 

4.1 

O0.1 


<1)0.20i 



2WJ 

4-PHENYL-2-BUTYL ACETATE--Pfcaay)adiyl at iky 1 


0.10 



OK 






carbkj*t acatata 

I 

10 

0)2.0 

0)10 

10 






HI} 

1-PHENYL-l-NETKYL-l-PENTANOL"PXanylatlq , l 











■Mhyl tftrl caiUaal 

i 

o».io 

* 

OXMt 

* 

<l)0.« 





2444 

l-PHEKYL-l*PROPANOL~PYaf>yl alfcyl carUoo! 

i 

<m» 

0)0.50 

0)1.5 

OHJ 






IMS 








AMalie 



2-PHENYL-1-PROP ANOL-HydrKlaaaayl aleohal; 








lavandaa 



BantyleOyl alcohol; Phanytytoyyl alcohol 

1 

0.71 

1.4 

l.« 

1.1 


0X1 

0)5.0 



2144 

2.PHENYLPROPIONALDEHYDE-H)<rtlf0p*J4«fcr*; 











2-PhmylpropouL O-Nalhyl phoaylacolaldahyda; 
o-Mtthyl wlmldohyda 

i 

0.51 

O.M 

CIS 

0.15 






1U7 

2-PHENYLPROPIOSALDEHYDE-Hydiadaaaaaldt. 











by #•; Pbanylpropyl 

Ity4a 

» 

1.0 

1.7 

1.0 

5.5 

OHJ 





JIM 

2-PHENYLPROPIONALOEHYPE DIMETHYL ACE- 











TAL<-Ky4t#Uep«]4atiy4a An«i)rl miUI 

it 

,020 

Oil 

1.5 

2.1 


0)5.0 

0)5.0 



JM* 








Mrr 



J-PKENYLPR0P10N1C ACID--Hydi*daaaalc add; 


0.02 

041 

O.M 




Pwdacia 

7n*P<nd. 


BoMrlantlc kM 

4 

10 

1.0 


17. 

0)12 


0)20 

OHO 


JIM 

1-PNENYLPROPYL ACETATE-Hydiodanaayl 




N 




>«d>aami 




14 

1.2 

SJLfll 


0.1 


0)10. 

<1)0.10 



Ml 











2-PHENYLPROPYL BUTi-RATE-^Mdhylphoadliyl 











Vutynlt, Hydiilwni butynt«, 0- Phonylotopyl 
ilcabol, butyric m*r 

1 

OHO 

0)10 

<1)2.0 

<1)2.0 






;#« 









* 


2-PHENYLPROPYL iao-BUTYRATE-Hydtaliopyl 











laobuiytata.GPbtaylpropyl alcohol, rao’bvtyrlc 











nut 

m 

0120 

0)10. 

11)30. 

■ 






JIM 











2-PHENYLPROPYL iw-BUTYRATE-HydrKianaaiyl 

■1 










laohaljfala 


1.1 

1.0 

5.0 

11 






JIM 











J-PHENYLPROPYL CINNAMATE--Hydrocinnanvl 

■ 










ckntwata 


1.4 

41 

4.1 

5.1 
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F£M A Sft. and SubtlMCf 


}i9$ 

PHESYLPROPYL FORMATE-HydwciwtMiyl 

fottiti 

JWJ 

3*PHENYLPROPVL KEXANOATE-*HydroeiM*»yl 
k»iu«M 


^PHENTLPROPVLPROPiONATt-Hjdwcian*.^ 

piepiMiu 

JIM 

2'(J-PHENYLPX0PYLVT£TRAHYDX0rUXAN~ 
J-K>dfOcan«i«syi tttrrtydfofunn 

JIM 

3* PHENYL PROPYL iw-VALEXATC-HydiocifuiMyl j 


4( mv.r.t.. C.fily ^ 

Rtpent * kll. tic. Good* 


0*0 

1.3 IS 



067 13 J.J 3,7 


0.4) 0,12 


(1)0 W (1)10 


o.n o.«o i.i 



— Otk«r Celtfoiy Uhi— 


)W 

PHOSPHORIC ACID 


S10. MO. (1)S,M0. (1)1,500. 


Ml 

■PIJ4ENTA LEAF. 01L--Pintfi< ef/icfiuhi U'.<1. 


IS IS. 3). 


M'Mnnl Keen 
(1)10. H. ISO, 


frPLNESE-2-Pi«*s«, 2.6,6.Trintt)irlUcyfI». 
(I.|.l>2-»4p!ta« 

W) 

O-PISES'E-KtOSPitxx: Nepit... 


(1)64. (1)41. ISO. 

005 41. 4*. 

16. (1)64. 600. 600. 


PINE NEEDLE. DfARF, OIL iPito. «fe Tom 
vit. pi/niire iHtifllit) ZinloJ-Pilul yocilie. 
ell. Pint. r*.r.'iin, oil 


0.39 0.63 1.0 1.0 


PINE NEEDLE. OIL MWtt If Uriel Ltoik ; A- 
*iU Mill.; A. Mtitm; A. my 

ntfi KiyiW ii< K«d«)-SMo*tUn fit. *it 


i-f 0.12 12 2.7 


>lSt. SCOTCH. OrL-Pins# tyhntirit t. 

3907 

PINE TAX. OIL >/*«• mlutiti* Mill. in<«thir 
$?f. of Pinw.’-Tir, oil 

3*0$ 

PIPEWDEN E-*H«ubydropyrilin* 

390* 

PIP EXIN E~ Pi p*fty Ipifori lino 


DM (W- 


I 


CMImrii 4f*M* ki;t 
(1)0,0) <1)0.05 (1)0.0) 


rf-PlPEWTONE-|-Kt«tli.l.tn.Sett; l-M.-Ayl. 
1 ,icpK)^>M-ci e, ck t x*v Joe* 


II. M. 


PIPERONAL-Ktlieifepint, Pipttteyl iMtljli; 
DbstyatOiyltnt pioioeitKfeile PlOtty)*; 3,4- 
XtSyltiHiciybeiiiMiliili 


PIPER0NYL AC£TATE"Ht)l«repFl*CFl*tt 
.•PJ.' 

PIPERONVL iw-BCTYRATE 
XU 

■PIPS1SSETA LEAVES, CXTRACT~CAiMpti(« 
imJt/itrn Nuil 


POLYSORBATC 20--Pelytiytthyl#tt (20) HrSitw 
csr.eltunlt. TwttnO 20 


POLYSORBATE S&.PtlyotytlliyltM (20) torSittn 
SMOflttnii; T* rail 60 


POLYSORBATE tO--P*lyeiy*<liyti«t (20) lertitm 
conoolttlt, T.Mr3 10 



27. 10. 

SO. 110. . <0. 

0.05 0.05 

1.0 (1)0.05 3.5 


200 200 . 
110. (1)900 1.000. 1.000. 


110. 150. 210. 1,600. 


170. J 200. I 3M. 320. 


Z mAmmti 

am. 

Feppin). 

>««P* 5.000. 

(I)». (1)4.000. 13,000. 

P/cllti 

Stop* 100. TeppfnOi 

( 1 ) 200 . 120 . ( 1 ) 0 , 000 . 


•POMEGRANATE BARK. EXTRACT-Penicj 
(ruMfuti L. 


•POPPY SEED--P«pt!'tr tomnilenm L. 


I fliiiaWi HReTSVI H ^72 ” flail TZfniJfl" 


1.600. 


















~»Othtt C«i*|oiy Vt*tk —» 


POTASSIUM ACETATE 


2921 

POTASSIUM SORBATE 


PR0PESYLCUAETH0L..6-Et^iy-«-*flol; 2P». 
pnyl<6>ttho*> phenol, 1-EA©«y.Jfcy4**y.4- 
prop«>-lb*ri**i»*, Hy4fOJry*eth>l m« thole, 

• Yaniropol 


PROPJONALE>tHYt>E"Piop*M]; U»iSyUcete1dthy*«. 
Piopyl e!4*h>de 


PROPIONIC ACJD-Proponoie ao4, MoAyloeoiie 
Kit-, Lth) IIor?MC Kil 

292S 

PRO PYL ACETATE 

im-PROPYL ACETATE 




H. 11. 


l.l 

SI 6.0 14, 



Ccr*,, 

C»W«* Ynll 

(1)500 <t»0. 


, un PROPYLACETOPHENONE 

H.t 

PRO?) L ALCOHOL-1-Proinnal, piopylic alcohol; 
Oft, I 


( 1)001 ( 1 ) 0.10 ( 1 ) 0.10 

OH 

50 (1)0.54 (1)0.10 


1 . 0 -PROPYL ALCOHOL-l PrcptMli I'oo-Pnopoiwl; 
Pnlrohol. (Hr t'Jiylcilbino] 


p-PROPYL ANI50LE-DlMro*MtkoU. Piopyl 

ElOoiybMilH 

PROPYL BENZOATE 
/•e-PROPYL BENZOATE 


44 l.l *4 

0)11. (1)44. (I)U. 

< 1)0 M ( 1 ) 1.0 0 ) 1.0 


p-ZtePROPYLSENZYL ALCOHOL-p-CyiMii.T^li 
CcBlnic alcohol, Cm in alcohol. Caalayl 
alcohol; Ccsiaol 

it.'J 

PROPYL BUTYRATE 
It.') 

iio-PPOPYL BUTYRATE 
XM 

PROPYL /ao-BUTYRATE 
Jf.C 

/•o-PROPYL /ao-BUTYRATE 
».V 

PROPYL CINNAMATE 
}t.'t 

rao-PROPYL CLNN ABATE 
it *5 

PROPYLENE OLYCOL-l.l.PnfM^M; Mathyl 
(!)**■; l.J-OiSyOmiyynpMM 


2t:i 

PROPYLENE CLYCOL ALGINATE 


PROPYLENE GLYCOL STEARATE-'Pfopylaoo 
t'.ycol kiNkmuii 

it:l 

PROPYL FORMATE 

au 

lac-PROPYL FORMATE 


PROPYL J-FUMNACRYLATE- Propyl J-(2-(il(y1) 

•crylatt 


II. 0.47 11. 


B 


a. 

too. 

100. 

jo 

4.P 

44 

0.71 

14 

}4 

no. 

LUO. 

1400 

HO. 



1,100. 

• 

• 

• 

17. 

1,000 

4). 

14.004. 

17. 

SI 

1). 

11. 

ss. 

«. 

». 

too. 

too. 

• 

(1)00) 

• 


M Machine 
C*»»n« 

1.100. (UNO. 


a>»" m 


Condamia 

1.000. 

10 , 000 . 


T<vpin<> 

>.m. 


7oopia4* 

0)100,000. 


51676 0409 












r E u A Ho. and Jubatanca 

Na. of 

Rape ita 


ROPVL 2-FUROATE 

2 

• 

#J7 

PROP VI, GALLATE-Tmo* P G* 

• 


propyl he ptanoate 

4 


29# 

PROPYL HEXANOATE 

S 


29# 

ft*.PROPYL HEXANOATE 

2 


2951 

P ROPYL p-HYDROXYB tNEOA TE-■ Propyl pan baa, 
Propyl pa rat apt. Nopaacl 

2 


295} 

SPROPVLIDESEPKTHALIDI 

1 


2955 

f*PROPYlPHENETHVl ALCOHOL--l-Pfcwyl-2- 
pcnianol, B«tu yip ropy] eaibmol, Bmjylbulyl 
alcohol 

I 


JRW 

pMe-PROPYLPH£NYLACETALDEHYDE-p-C)‘**rv* 

7-carboxild#hy4« 

1 


2955 

PROPYL PHESYLACETATE 

4 


2956 

mo PROPYL PHENYIACETATE 

1 


2957 

3<p«mPROPYL)PHENYL propjonaldehvoe- 
p*rae-PropyI fcy dree I ****«! dafcy da; Otclnyl 
•oataldaSyda 

1 


Ml 

PROPYL PROPIONATE 

t 


2959 

*e-PROPYL PROPIONATE 

S 

• 

IH'i 

PROPYL iw-VALERATE 

7 


.'Mf 

iae-PROPYl (ee-VALERATE 

i 


2H1 

ix>PLLEOOL-f-«m^|^nJ^1 

4 


2963 

PULEG0NE-f-St«ik.4(l>.»B.S^A« > A^I>f*Mm0iM- 
3 -oav; l-Marhy^'ao.propylJdm-S-eyeletroiaa- 
on* 

i 


iM»-Pl‘LEGONE-#->l*Mh-l-tB-l^"«. A4<f>p- 
Menthaa-S-ona; l-XfihyLLiKo.profwyl-J- 
cydshtaanoM 

i 


2965 

ive-PULEGYL ACETATE 

4 


2966 

PYRIDINE 

i 


2967 

PYROLIGNEOUS ACID* 

it 


PYROLIGNEOUS ACID. EXTRACT 1 

4 


2H9 

PYRUVALDEHYPE^Pyruvic aidafcyda; AcatyJ- 
fornaliohyda, 2-XatopioplWnldafcyda. 2-Oi> 
prop anal 

2 


2970 

PYRUVIC ACID--Pyre racemic acid. Aral yl formic 
acid, J Ktiopropionic add. 2-Oaopropaaok 
•cid.rr Ktlopropionic acid 

s 

• 

297! 

QUASSIA, EXTRACT IPichtmw ncWm ($*.) 

Planch., QvunttH ftmytH L. I-Bittei wood, 
attract, Bitter aati, attract 

12 


Priot Sanction - fr<W K^„m November JO, ]«$?. Pa|> *S«. Section 3.Ml 



— Other Category U ite — 


Conrfierenri 

(1)0.20 


Alcoholic 

£ average* 

(1)3.0 


<1)1.0 (1)5.0 (1)5.0 


(1)0.10 <00.50 (1)0.50 


<1)0.10 (1)0.00 (1)11 

11. 25. 

5.0 40. 

SO. 10, 

10. II. 

11. 


5.0 

11. 17. 


11. . It. It. 

12 . It. It. 

001 

0.1J (1)0 40 (1)0 40 


IS. 51. 


11. (1)30. 


Alcoholic Keefe 

feremfee 100 

(1)20. 300. 


0 03 0.03 

(1)1.0 (1)1.0 5.0 5.0 


0.25 

(1)0.25 20 27- 


Alcoholic 

leiwtgee 

1.4 


February lots— food technology— ( 20 ii iti 


■tiiiVli tfJmhfaXyM H SlKluflVraH T3Z ”SrT “HSTi 
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F E M A No. and Subatane# 

Ho. of 
Report 1 

Beverage* 

lea Cot am 
Jcti, Eld. 

Candy 

Brt»4 

Good. 

Gelatin* 

and 

Pudding* 

Chawing 

Ctin 

•— Other Category Uses—* 

M2 

QUEBRACHO BARK, EXTRACT--^ xpidosperma 
tfjtbrtchc hUnco Schladm., «■ ScMnopaia 
fortfllJH fCriaab.) Engl. 

1 

11. 

33. 

27, 

21. 






M3 

Q11LLAIA [puf/fo/a Mponaria Molina |-Soap bark; 
Saponin; China back, extract 

a 

95. 

(1)0.13 

<1)11. 




Ijmpa 

<1)5.1 



M4 

“OUNCE SEED, EXTRACT'-Cydpnra ob/antf• Milt. 
(C. i-v/daria Pato.) 

s 

001 

40. 

005 

30. 

; 

<1)1 0 






MS 

QUININE B1SULFATE 

1 

*5. 

100. 

- 

. 







m* 

QUININE HYDROCHLORIDE 

If 

110. 

. 

* 

. 






2977 

QUNINE SULFATE 

( 

100. 

. 

. 

- 






Mi 

iv- QUINOLINE 

s 

<1)0.» 

(1)0.31 

<1».0 

0.004 

1.0 




inr ■ 


:979 

RKATANY, EXTRACT (Rraaiirr* rriancfra Rais at 
PavMl (Peruvian). A. erganrax ftlartiut 
(BrtiIlian))"K»ffitria, attract^ 

7 

11. 

31. 

40. 

10 

53. 



Ateehotie 

Fevered as 

0)10. 



mo 

RHODtNOL“3.7*Di»eih>l*7*oeien-l.«t; (Commercial 
Rhodinet ii laijaly /«Ciltoneltol) 

u 

2.0 

2.1 

7.0 

II 

(1)3.0 

(im. 

JsWf 

(1)0,92 



Mi' 

RHODWYL ACETATE 

10 

3.1 

1.4 

0.4 

11. 






M2 

RHODWYL BUTYRATE 

7 

0.04 

1.1 

30 

1.7 


<Di.i 




29U 

RHODWYL iae-BUTYRATE 

1 

1.1 

1.0 

1.1 

4. 

<1)0.01 





Mi 

RHODWYL TORNATE 

» 

1.1 

1.1 

4.3 


a)o.» 





MS 

RHOOWYL PKENYLACETATt 

7 

1.1 

1.3 

1.1 

BK 






im 

RHODWYL PROPIONATE 

7 

l.t 

2.4 

4.0 

it 






M7 

RHOD1NYL iso-VALERATE 

s 

2.0 

2,1 

7.3 

7.2 






Mi 

“ROSE. ABSOLUTE-Roia «foa L.j A. cem/fo/i* L. 
and varieties of Otttt a yp. 

11 

0.03 

1.3 

30 

1.5 






Mi 

■ROSE, BULGARIAN, TRUE OTTO, OIL iRcu 
teutn HIU.l--Au«r «I nm 

» 

0.11 

OH 

3.0 

1.3 

0.01 

0.K 

ii. 

/«W« a 
(1)0.0* 



2990 

“ROSE HIPS, EXTRACT 1 Ace* uniM L , A. |*J- 
lies L.. A condrra Scop.; R. ruga** Thaab,; 
and otbar Rosa spp, J-HipWniaa, attract 

1 










7W/ 

" ROS EMA R Y». Reamer iVvuj sWeltMs L. 

IS 

(1)700. 

. 

. 

. 



CendJawnu 

610. 

Hull 

310. 


1W 

’ROSEMARY, OIL 1 hmnwi L. V- 

Cariaa »»*»•>>'. <41 

17 

1.0 

0.50 

4.0 

7,5 

5.1 



Cwdwwi 

2.9 

*uu 

(1)40. 


2992 

■ROSE WATER. STRONGER~Aom cwurfeffe L. 

1 

(1)100. 

. 

. 

. 






2994 

*RUE>*Auie frevec/rta L. 

3 

. 

. 

* 

(1)60 






2993 

•RUE, OIL-fture f reveofana L. 

1) 

1.3 

1.1 

4.1 

i,i 



Cendifetfira 

(1)1.0 


t 

2996 

RUM ETHER < ..Ethyl onybydrata 

B 

57, 

110. 

120. 

230. 

(1)1? 

350 

AleshoUe 

10 

1,600. 



2997 

SACCHARINE, SODIUM SALT-UBenriMthUsalin- 
J-w«, l,l>dioxidt. sod Jam salt; KrJsiatlose, 
Ciystalloaa, Saccharin actable 

1 

73. 

(1)150. 

3.100- 

3,500. 

(1)13. 







fru» ath*r •hall CMiitt of at lust 99 pai cant water, alhyl alerihol, athyl acetal*, mat Hanoi. vlHyl format*, action*. ataUldafcyde, and formaldehyde, It aball all dulili at a temper- 
•Tufa moi exceeding I00°C. at atmotpherk piesauie, and shall laava no residue an evaporation, The methanol and formaldehyde corn anti, combined. aboil not weed I per cant. 
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FC* A No. ««v4 SyVrtlewe 

No. of 

Report* 

Be ve reset 

lee Cieaa, 
Ice*, Etc. 

Cendy 

Belted 

Goode 

GfIttiM 

<n4 

Chewing 

Gam 

| — Other Category Ueei —* 









Alcoholic 



-«» 








leverage* 

Vmi, 


FFRON-Oecv* eefivv* L. 

ii 

«)i-j 

• 

• 

(1)10. 



(1)200- 

260. 


•SAFFRON, EXTRACT tCiocvi »•»»*** L.]~Crocw*, 


l.S 

ii 


1.9 



Cord moot* 



flltKl 

s 

7.S 

9.0 

»j 

14. 



(1*0. 



3000 








tfeefe 



•$AGE-S*/vi'e tWcine/re L, 

2S 

(1)100, 

• 

- 

170. 



1.S00. 



KOI 








Condi monti 

VmM 

Hciln 

"SAGE, OIL--J./W, plfeiixfi* L. 

22 

1.7 

16. 

u. 

14. 


OHO. 

14. 

ISO. 

0».4 









Cendlkeafe 

Me 


•SAGE. OLEORESIN-WW# •r/icnwH* L, 

7 

• 

• 

• 

* 



:i»oo. 

too. 


WJ 









If Ml, 


*SaGE, SPANISH, OIL -$#M* /«i-«ndvfeefofr* 

Vehl. 

1 

2.0 

SI. 

2.0 

44. 

20. 

20. 



W 

40. 

40. 











Cefld/Mnre 


J004 







11. 

feeerefta 


SAUCYULDEHYDE-^Hyd»iyb«ittlMi^e 

10 

•.« 

l.S 

1.1 

6.1 


11. 

o»o ■ 

(1)2.0 


WJ 

SANDALWOOD, YELLOW, OIL [fanrelM eUt» 











L,}•-Sen del wood. ten Indian, oil; Seuoden, 
•hit#, ell, A (heel 

1 

2.4 

M 

7.7 

0.0 


UH7. 




XM 


0.06 

0IS 

1.0 

1.0 






SASTALOL fl>tnd*<>'Ai|eel 

2 

2.0 

2.2 

10. 

6.0 


(1)0.20 




soot 

SANTALYL acetate 

4 

0-U 

0.71 

2.0 

2.0 


on .1 




JODI 

SANTALYL PHENYLACETATE 

» 

10 

DM 

1.0 

2.0 






JC09 

SARSAPARILLA, EXTRACT k-S»7« **>. 

* 

1«0. 

130. 

(1)1,000. 

(1)2.000. 






JU/D 

SASSAFRAS »A*X, EXTRACT <Sifrwt*frte)-S«e*. 











free ellfdoB (Nun.) Km 

s 

220. 

OHO. 

a»oo. 

0*0. 






Oil 

.SSAFRAS LEAVE! (S.rroMmS-S.iMlW, Mtm 











(Nett) Sees 

2 

• 

• 

• 

* 



(1)20.000. 



sots 

•SAVORY. KWin-Utm*)* WtenWe U 

* 

. 

. 


100. 

MO. 



WlT 

VMM 

1.100, 










Cmtimmti 



1013 








>0. 



•SAVORY, SUMMER, OlUJetureJe Awren*/* L. 

2 

• 


OHO 

0)4.0 



10. 



3014 








CwMhwili 



•SAVORY. SUMMER, OLEORESW-Serureje Aoneneie 








U. 



L. 

2 

* 


OHO 

OH-O 



so. 



JO IS 

•SAVORY, tKTIR-S,™™/, iwm L,. 

0 

• 

• 

• 

« 






3014 








Cw6w<li 



•SAVORY, TIN TER, 0!L~bl*r«)* muMm L. 

1 

• 

* 

(1)20 

OH-0 



0*0. 



SOI 7 

•SAVORY, WINTER, OLEORESlN-Serwe/e mo/im 








CwNiWr, 



L- 

1 

* 

* 

OHO 

OHO 



<1*0. 



nit 

•SCKIKUS NOLLE, OIL (tchi’n, mil « U- 








CmAhm* 



Pepper Uvt, #41 

4 

* 

• 

(1)10. 

0)10. 



0*0 



301* 

SKATOLt-MUtWlAMi; O-XtUylM,!, 

i 

0.71 

1.0 

0.71 

0.00 

(1)0.01 

<i)0-io 




J 020 











•SLOE BERRIES (Pmive iprrwM L.)“Bt*ckitoni 











be nit* 

2 

‘ 

* 

* 

* 






ion 








Alohilk 



•SLOE BERRIES, EXTRACT jRiwm tflKU L.]- 



SO. 





fevered** 



WkWw berries, «UKt 

7 

no. 

too. 

0*0. 

OHI. 



42000. 



M2 











•SLOE BERRIES, EXTRACT SOUO [Rrw«. iji*- 











•»« L. V-BleckOwfe Wrvlei, esireel lelid 

0 

• 

• 

• 






' 

S02S 








OeAdfeiente 



«NAK£ROOT, CANADIAN, OIL [4**<v« cenedrne* 



1.0 





1.4 



L.]*‘Wl’,d |ln|tf, Canadian, ell 

9 

1.2 

so 

0.1 

M 



4.0 



3024 











SODIUM ACETATE 

4 

0».l 

0)12. I 

11)200. 

(Dll. 



0*0. 




4 Judged eoiely m the beaii of common nt. 
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F £ W A N«. *nd Swbatanct 

*0 d 

Ra porta 

8*.A>I(AI 

Jet C*«a. 

kn. Cm. 

C.n4y 

BiM 

Mi 

G«latini 

and 

P»44l*|* 

Ck*wlA| 

Qajm 

~-0ih*r C«it|ory U*«— 

JM5 

SODOIM BENZOATE 

19 

3 SO, 

39. 

ISO. 

300 


(1)13. 




MH 








d/aaft 

Taapinl a 


SODIUM CITRATE*KTri*o4l** tilwM). CilitiiA; 








40. 

SO, 


Citroiadiflt 

4? 

440. 

<1)15. 

(IH0. 

330. 



600. 

1,000. 


mi 

SOWUH HEXAVETAPKOSPHATt’-WiUi wftapfcot- 








ItOtU—l 



phaita. C«1|«t a Gihfi; Quadrate#; tticiMfi 






BOO. 


Cfilill 



H«I*k pheipfctt* 

i 

* 

* 

* 


7,000. 


(1)1.000. 



mi 




0.0 




CAaaa. 

CcnUmMtM 


S0RB1TAK K0S0*7EARATE..SpA«*H 

6 

140. 

<1»,0 

7,100. 

1,400. 



(1)0.0 

<1)1.0 


m* 

4- SORBITOL—d-Gl acilot. %oM\, $ovfc*l. *>*». 








Mata 

Toaaiaf 


Kwttin; Kario*: Sion«i. [Xaltmod 

34 

I.J00. 

70,000. 

31,000. 

50.000. 

<1)0.000. 


OM00. 

(1)210.000. 


xx 








C«mf>»fAii 

JfMia 


•SPEARWST-OaaiAa fiw L. 

9 

41)300. 

’ 

' 

*. 



<1)1.000. 

(1)500. 


mi 

•SPCARHIST. tXTRACT*4f«»ffci aprrara L. 

4 

3.100. 

<1)100. 

0)010 

• 




Jaltiaa 


3032 









72. 


•SPEARMINT. OIL-*«irAj Apiai# L. 

47 

100. 

11. 

550. 

370. 

<1)75. 

6400, 

<1)100. 

1.000. 


JOJJ 

•SPIKE LAVENDER. OlL"L#v#*Ai/a /iff iotis VIII. 


10. 

10- 


5). 






«.. «<c* DC ) 

5 

11a 

44. , 

11. i 

H. 



* 



MU 

SPRUCE. OILfr.uA* uWa.i (U) Can.; T. 











htlt'tfSt lla IR.I.) Sai*.; P.cm aunm (Mill.); 





3.0 

<1)10 

<1)*4. 


• 


P, /f»K« (Ufttftch) Votal-Haateck. oil 

IS 

4.3 

15- 


4.0 




MU 


30 









STEARIC ACID~Oeiitftc»ftolc *cid 

4 

10. 

* 

<1)4,000. 

<1))S 






m 

5T0RAX IiiA«f<AAi*Af onMU/ia Mill ; D. iliwflu 








Tarrlaf 



L 1-Si) T»I. |UB 

1 

3.0 

30 

13. 

J) 


<1)100. 

<1)11. 



M7 

JTYRAX, CXTRACT"tf<wtfi«6« mwmdi* Kill.; 



o-u 


4.1 






L *tTT*ciflM L. 

S 

0.14 

OH 

IS 

6.0 

(1)0.04 





Ml 


0.U 









SUCROSE OCTAACETATE 

3 

30. 

* 

• 

4 






M)t 









Old/drilW 


SULFUR DI0XIDE--S.lf.nxn H*y4n4*. S.ll.m .1 








CaaMmmmi 

ration 

SoifpA 

•tid* 

10 

110. 

<1)3.3 

• 

’ 



<1)400. 

<1)60. 

(1)30. 

MO 

TACETES. OIL (r«d«r*t *r#cii Li T, M*f a L.{ 








CaoO'ptAH 



w T. l/ajitftrfrterji $<k»ftkJ~Mari|ald. til 

1 

4.1 

7.4 

0.0 

11. 

<1)7.0 


(1)10. 



Ml 

•TANGERINE. OfL-Cinv* ralf'wtef* Hiki 

43 

to. 

1H. 

160. 

310. 

(1»0. 

110. 




3042 








Aleahtlk 



TANNIC ACID!Nat |.ll> »f (Wnt inlrFlwit Oil*. 








Imn4« 



and i*!a:*d tpf. Qv*rcif*}~Ga]lata«*ie ari4; 


u 


0.30 




0.0 



TaaaIa 

S 

45. 

(1)140. 

100. 

40. 



1.000 



XM 








CAESAR). 

Maaia 


•TARRAGON--A*f*Mipr« rfracw»c*fwa L 

It 

* 


• 

<1)30. 



31. 

160. 


XUJ 








CwAamJi 



TARTARIC ACID W-. I- aw)-RmmIc tcM 

4t 

060. 

570 

1,400. 

1.300. 

<1)60. 

(1)1.700. 

(1)10.000. 



3W 






11. 


CanMaiaata 



PTERPINE0L -A M..IM .A Sal 

14 

1.4 

14. 

14. 

19. 

16. • 

40. 

(Id*. 



XM 

TERPINOLENX--p-M«nlli-Mrl).<i»M; 1,4(1). 




0.13 







Ttrpadiafi* 

2 

<1)14. 

<1)64. 

41. 

<1X». 




Maaia 


1W7 







14. 

CaaMimIa 

1.7 


TERP1NVL ACETATE-F-M«lH-«..Ey] acaiam 

i* 

1.1 

13 

0.0 

1). 


160. 

0)16. 

40. 


Mt 

TCRPINYL ASTHRANlUTE-^MaaiM-**«l'>l 



1.5 


6.0 






•Mbit filial* 

3 

1.1 

3.6 

61 

6.0 






Ml 

TCRPINYL BUTYRATE-p‘fctaniM<«*-t-}i buiyral* 

4 

6.4 

9.2 

u. 

M 


<1)310. 




3030 

TCRPINYL «##• BUTYR ATE**p-ltefiiM 


0.00 


4.0 

5.0 






i4(f*b»T) tat* 

3 

2.4 

<1)5.0 

15. 

IS. 
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FEU A No. *fnf Subclanct 


IP1NYL ClSNAMATE**’M*MM'W-S-y1 ctanaaat* 


TtSPWL FORM AT E-f-U »nil» 1-w-l-j'l foflMt* 


TERPINYL PROPK>NATE-p-M*flt)il-tflt-yl pre* 
fianaia 

y>u 

TERPINYL ia* VALERATE *>U«»iM aa S-ylra* 
val«M 1 t 


TCTRAHYDROFURFURYL ACETATE 

«« 

TCTRAHYDROFURFURYL ALCOHOL-Tcirahydr*. 
I-fviraftfctthaiwl; Ttuah>dfO.M«iylai*Utahol, 
T«lnhf4»2-fvr»CirViMli THFA 

.W 

TtTRAHYOROFVRFURYL BUTYRATE 

}9S9 

TCTRAHVDROrVRFURYL PROPIONATE 


TETRAHYDROrt#^10VOSE«*6JO-Di»«thyt-t 

undK«fl-2~*n« 


7ETRAHYDROUNAlO0L..J.7-W»*ih>kct(ii.J^I 

J06J 

TETRAMETHYL ETHYLCYCLOHEXENONE (Miani* 
»f laaoan) 


2-THIENYL MERCAPTAN-2-TWaiiyltHel 

)0is 

CHYME* ftiyawa w/|*Aa L, 

X*4 

THYME, OIL-FAy*** w lfrit L. 


•THYME, IH1TE, OIL-7Ay«ui wff*/a L. 


Thy»« c«QpV«f 

JM7 

TOLL ALDEHYDE GLYCERYL ACETAL (MJ«*4#-, 
-• H 

JOtft 

TOLUALDEKYDES <Miitd o-. p) 


TOLU. BALSAM, EXTRACT~W;ro«yf«» kolm 
L, Hare* (V. tolwltnm HEX.) 


TOLU, BALSAM, GirM-tfyrtxT/an WiMim L 
K«»*f (V. Mliri/ttvi KBK.) 


i-TOLYLACETALOEHYDE-^*M€t)iylflMytet«uM^ 


; TOLYL ACETATE-^-C»a«yl actiaif; A**tyl 
c-cmol, a*Ciaaylic acetal* 


a TOLYL ACETATE-*‘Cr*ayi acattlfr; Actiyl p* 
c react, p-Cr**y lie aeaui# 


**(p-TOLVl>2*BUTANONE~p‘H*tSyJSaMy1 ae*UM 


i TOlYL <*o BUrj'RATE--p-Crtiyl ii^klyriti 


a-TOLYL LAURA TE~p«T©1yl Macmoat*. p-Cttiyl 
dod«<anoal«; p-Cmyl lavnlt 

J077 

p-TOLYL PHENYLACETATE..p.Ct*ayl pti«ylaet* 
tai* 





—Othti Cal«|ory Uaai — 


Alcoholic 
f t\‘otkf* 

«)10 


<1*0 1.0 l*. 


"atst-S* 

Ot. (1)100. 


0.H \Ccndim*ft($ 
7X. (1>10l 
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— OUut Calafoty Uitt- 


KU 

2-<».TOLYL>.PROPIONALDEHYDE-A.*n)iylhydiA- 

trapAldthyda 


•TRAGACANTH, WH-Aiuifihil 4immlw Lab. <x 
otkti AtitUc iff. tf Aafrada/al 

XtO 

T PI BUTYL ACETYLaTRATE»CIUA(ltl At 
Xtl 

TRICALCIUM PHOSPHATE 

JH) 

2-TRlDECtNAL 

XU 

TRIETHYL ClTRATE-.Ethyl dutta 


H)o.ii (1)0.11 (1)0.11 


42. « 


0.10 I It 

0 - 10 . 


11. <7. IN. 



140. (1)2,000. 


AheaMic 

(1)0.001 


CodAmhIi 
(1)170. 470. 


CanOtMAU Mama 
(1)640. M0. 


’TUBEROSE, OIL~pAliAflfAtA rvbartM L. 
TOW 

•TURHERIC-CufeuAia tcrjt L. 


0.20 0.41 M 


M4im>u< Hun 

700. 200. 


•TURMERIC, EXTRACT-Cimwaw fcw/A L, 


’TURMERIC, OLEOREMN-CllttMa J«n|« L. II 


CattA'amra Kama 

,M. 4. 

Son ft PiqIIn 

M. <1X0. 

40. 

Mtata 

CmOhiia 20. Picl/aa 

040. 100. 200. 


TURPENTINE. GUM~Pja«a fl.ttrii Mill, and Mkti 
Pmaa iff. 


TURPENTINE. STEAM DltTlU.Ep..Pii»« ulottrii 
Mill, ant aUiat Piava iff. 


2>UND£CADI0SE»Acai]rl Acnyiyl; Atttyl pdAt* 

l-jl 


Y-UNDECAUCTONE-4-Hyd>4irwd*aMt< Add. 
T'IacIaaa, Y.Uadacyl ltd cat, Y-Ktptyl btljroltc 
Iona, Aldthydt 014 put (aa^aIML Pttcb 

•ldtbydA 


UNDECANAU-Utdtd'llt Aldthydt; Aldthydt C-ll 
Utdwyhc; HndACUAl 


I-USDECANOXE-Ktlbyl Aonyl hum 


O-UNDCCENAL-UtdrcyltAls tldthydt. HnOm-t 
Al; A Id thy d i C-U UtdMyUtN 

TOW 

lO-UNDECENAL 


«».* (Di.o n».o 


4.4 1.0 11. 


0 . 0 S 1.1 2.0 




7.1 7.1 00. 


0.01 

1.0 (1)0.20 (1)0.20 


lO-UNDECEN-l-yl ACE TATE- lO-HtAdawayl tet- 
(•It, UadActtiyl ACdAlA; UtdttyltAk acauia: 
Acttttt C-ll 


UNDECYLALCOHOL-l-UAdACAtAL Akthol Oil 
Undttylic 


VALERALDEKYDE-PtntMtl; Vtl.nt Aldthydt: 
VaIaiaL Aayl aldthydt 

TOW 

VALERIAN ROOT, EXTRACT-Ytftntnj aNicmaNa 
L. 


VALERIAN ROOT, OIL-.Ya/a riAnt etlicimiii L. 


VALERIC ACID-PtnitAttc Add; PrAyyltctlic Add I 16 


II 6.0 


2S. IJ 


0.52 OX 


1.2 1.0 



(1)24. 
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F CM A Ho. wtd Subitwict 


-VALERIC ACID-f•«*tliyrWtyfic Kid; Klivt 
V«l*rie Mid, Viltritnic *ci4, t#o-Ps*pylt<*ilc 
•cJd, DvlfKinic add; iK'Svtyl f**Jc acid 


Y-VALEROLACTONE-4.Hjdrnayfnnlaiiik acid. Y- 
laclaai; 3-Mnikylkniyralaetaa*; IV«lir>lK(M 


•VANILLA-I'anlffa rlmi'Mii Andrews at V. laJUran- 

M( J. t. Umh 


•VANILLA, EXTRACT-FafliHaalanlfeha «>lim 
*r W. takrlenari J. V. Maaro 

not 

•VANILLA, OLEORUN-KMiIk planiM.i Andrew 
ar V. laAiraaara J. V, Maara 


YANILUN-Matkylpretwatnekglt aldekyds: Vnatllld 
sldekyde. d-Kydroty-J-nieikosykiwsIdekydn 


not 

VANILLIN ACETATE-Acetyl eralllla 


VERATRALDEHYDE-VanllUa mtkyl etker; Virotik 
nldekydn; l.d-DuutkonyknaseneceikoaeL Di- 
•ethyl etket protacatnckssldihyde 

3110 

•VIOLET LEAVES. ABSOLUTE-V/ela adararn L. 


(ALNUT HULL. EXTRACT-Wana Mjra L ai 
/. nti* L. 


riNTERCREEN. EXTRACT [OnrllWra racnlai 
L.1 -Cheek erkenjr. latracl 


f»TCRGREEN, OILlCaaJiAaria piaalHi L. I- 
QiickifWfiy, ail 


VORUTOOO 1 lArtaaraia aksinthiitai L.)-Abal*lklm 
3113 

VORHVOOD. EXTRACT • (Anaarfaia aisiatVm U- 
AhaiaOdaia, eatraet 


FORM! ODD, OIL < lA/iawiia NaniNw L-}~ 
Atslathlga, all 


VARROV. HER I ( Adulh* aalfalalran L.)-N.lfoH 


VERBA SANTA, FLUID EXTRACT-IrMciraa 
cafifaen/ctw (Hook, and An.) Tan. 
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Sine* the 1964 Surgeon GewaTi Report on the 
heurd* of smoking, ‘ th* Nations] Clearinghouse 
for Smoldna and Health, the American Cancer 
Society, end other public health oriented organi¬ 
zation* have expanded their effort* to reduce the 
degree of cigarette emoting nationwide. Politi¬ 
cal, economic, and cultural factor*, however, 
have prevented widespread effective action in the 
reduction or elimination of the emoting habit] 
Today, between SO and 60 million Americana 
•moke cigarettaa. 

The National Cancer Institute, in coordination 
with the National Heart, Lung and Blood Insti¬ 
tute and the Department of Agriculture, has es- 
tabllshed the Smoking and Health Program to 
pro vide guidelines for the reduction of the risks of 
cigarette smoking. The program la advised by the 
Tobacco Working Group, a body of consultants 
representing a wide spectrum of disciplines. 

In cooperation since 1968, the Tobacco Working 
Group and the National Cancer Institute have 
evolved a systematic approach toward tbs de¬ 
velopment of leas hazardous cigarettes, presently 
the most Important work of the Smoking and 
Health Program. The first phase of this approach 
involves the design of experimental cigarettes 
and the chemical and biological analyses of their 
condensate and smoke. Report! on the. first and 
second sets of experimental cigarette* and re¬ 
lated chemical ana biological analyses ware pub¬ 
lished in March 1974 and January 1978, respec¬ 
tively. This report describes experimentation on 
the third cigarette series. A fourth experiment 
•began in March 1978 and Is currently in progress. 

The Initial objective of these cigarette experi¬ 
ments is to determine tha tumorigenic activity of 
cigarette smoke co n de n sa te when equal weights 
of dry smoke condensate (so contrasted to equal 
numbers ef cigarettes or equal numbers of 
puffs) are sppfied to mouse skin. The components 
of the tobooooa, the cigarette smoke condense tee 
and whole anokes, end the physics] characteris¬ 
tic* of tU'dgaretteeprovlde an extensive amount 
of laboratory data. These data are correlated with 
the moose bfoaaaay data and an analysed for 
insights into which sacks components cause ad¬ 
verse health effect*. The analyses Include an 
evaluation of the relative hazards of the experi¬ 
mental cigarette* and serve as the basis for tbs 
design of more sdvanoed cigar* tu experiments. 

‘SneUftf ifldH«kb Report cfthtASriMOr CowhUote 
tb Surjieoe Gswnl ef th* PsbOe Health Santos, U.S. Do- 
gwonwt of Health, Eduaufee in d WeMuf, Wsshbytoa, 


The ultimate objective of those experiments is 
the design o/less hazardous cigarettes for human 
consumption. Success is hindered by the uncer¬ 
tain relationship between tumors resulting from 
mouse stin painted with condensate and human 
lung cancer and by the virtual absence of Informa¬ 
tion on th* cardiovascular and respiratory effect* 
of these cigarette* (beyond the permissible infer¬ 
ences from their chemical characteristics). There¬ 
fore, th* akin painting azaaya are viewed as 
screening experiments. It is assumed that reduc¬ 
tion of mouse dermal carcinogenic response from 
•moke condensate it a valid indicator of lines of 
investigation that are worth pursuing through 
more sophisticated (and mote costly} teste, such 
ea direct inhalation of whole smoke in suitable 
animal models. Thus the experiments are consid¬ 
ered initial stepe in th* progressive process of 
improving cigarette characteristic*. 

Th# large amount of data (especially ehemical) 
that have shown no significance in th* various 
correlation procedures may be surprising. This 
reflects, however, lb* lack of* systematic body of 
information against which the meaning of these 
date could be matched in a more constructive 
way. The publication of this information earns 
two purpose*. First, it may provide the initial 
nucleus for a taxonomy of analytical data on to¬ 
bacco and tobacco smoke of specific characteris¬ 
tics, to be amplified by future experiment*. Sec¬ 
ond, it may stimulate other* to search for more 
subtle correlations that may have escaped this 
initial analysis. 

This report begfoa with a summary of the first 
and second cigarette experiments. Following • 
summary of and introduction to the third set of 
experimental cigarettes are an in-depth descrip¬ 
tion of materials and methods (Section 1), presen¬ 
tation of rteufta (Section 2), and general discus¬ 
sion (Section 2). Specific contribution! prepared 
by Smoking and Health Program participant# 
■ comprise the remainder of this report and include 
papers describing and eu mm a ri a n g the tobacco 
analysis, c h e m ical analysis, cigarette condensate 
preparation, mouse dorsal sitin painting proce¬ 
dures, and cigarette manufacture, as well ss sup- 
■ ptementary statistical analyses of biological ce- 
‘ sponse to tha skin painting experiments. 

Glo B. Gori 

Deputy Director, Division of Cancer . 

Cause and Prevention 
National Cancer Institute 
. Bethesda, Maryland 
Director, Smoking and Health Program 
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Experiment* conducted line* the early filtiee 
hive indicated that certain modifications of, 
cigarette# can influence the chemical composition 
and tumorigenic activity of the resulting smoke 
and condensate. Some of these findings were suf¬ 
ficiently consistent to enable the prediction of the 
type of influence exerted by these cigarette mod¬ 
ifications. During 1968 and 1969, the Tobacco 
Working Group and the National Cancer Insti¬ 
tute sun reviewed these experiments, consulted 
uith domestic and foreign experts, and formu¬ 
lated a aet of experimental cigarette modela for 
subsequent study in the search for the charac¬ 
teristic# of a leas hazardous cigarette. 

Series (. The first cigarette experiment was 
begun in 1970 with these experimental cigarette 
models. Two standard .cigarette types were 
adopted u bases of comparison. One was the 1R1 
cigarette, developed by the University of Ken¬ 
tucky in the early 1960's and adopted in many 
studies as a point of comparison. The other waa a 
Standard Experimental Biend (SEB D, designed 
to represent the tobacco composition of the aver¬ 
age American cigarette marketed in 1970. 

Twenty-one modifications to SEB I were selected 
as the experimental variables. These modifica¬ 
tions included the use of reconstituted tobacco 
sheet made from SEB I and variations in paper 
porosity, in the widths of tobacco cut, in the frac¬ 
tion of SEB I used (such ss leaves only and sums 
only), and in the concentration of nitrate. None of 
the cigarettes in these txparimants waa filtered. 

Several significant results ware obtained from 
the first experiment Cigarettes mode with 
high-porosity paper, those made of tobacco stoma 
otuy, and those made with reconstituted sheets 
all resulted in condensates less tumorigenic than 
SEB I an mouse skin. Neither the width of to. 
bscco cots nor the addition of nitrates to SEB I 
appeared to affect the condenaaU tumorigenic- 
ity, but cigarettes made of tobacco laminae only 
were so toxic that the skin painting with their 
condsnsau had to be discontinued. 

Series II. The second cigarette experiment waa 
begun in 1972. based on results from the first 
experiment and on agronomic factors. 

The University of Kentucky 1RI and SEB I were 
again used as reference cigarettes. SEB II, hav¬ 
ing the same blend as SEB I but produced from a 
different crop year and made by a different menu* 


fhetum.-waa also uaetfaa a standard for compari¬ 
son. Experimental variable* in the second exper¬ 
iment consisted of: variations in tobacco process¬ 
ing. which offset the packing density, the amount 
of tobacco per cigarette (thus the amount of tsr 
and nicotine), and the aeration of the burning 
zone (thus the oxygenation and temperature of 
the burning process); the use of tobacco from 
plants with normal and low nicotine content to 
compart relative nicotine toxicity; variations in 
the concentration of fertilizer (nitrogen) to de¬ 
termine whether high or normal fertilization pro¬ 
duces tobaccos whose kmoks condensates lead to 
different tumorlgenkity; variations in tobacco 
leaf processing to determine whether fatty 
alcohol-treated plants produce leaves causing 
greater tumorigenic activity than hand-sucks red 
plants; and the use of nontobacco cigarettes to 
determine the tumorlgenkity of alternative arti¬ 
ficial smoking materials relative to SEB I, SEB 
II, and 1R1, 


The low nicotine/normal fertilizer and low 
nkotine/bigh fertilizer blend# showed signifi¬ 
cantly lower tumorlgenkity than the normal 
nicotine/normal fertilizer bland*. There were.no 
significant differences, however, between the 
low rkkotinefnormal fertilizer and low nicotine/ 
high fertilizer blends. 


The Reynolds puffed, Philip Morris expanded, 
and freeze-dried SEB II blends showed no signif¬ 
icant differences among themselves,, but the 
Morris expanded and freeze-dried SEB II 
showed significantly lower.condensate 
tumorlgenkity than SEB It 

One of the two artificial tobacco substitutes 
(ATS) bad the lowest condensate tumorigenkity 
of all blends tested; the other ATS had the high- 
est Blende of theta materials combined 50/50 
with SEB It however, were not significantly 
different from SEB II itself. Condensates from 
the ATS materials wan not sa homogeneous as 
tobacco condensates and appeared to differ in 
physical properties. Turther testing of the ATS 
materials is being dona ai pert of the ongoing 
fourth cigarette experiment 

The fatty alcohol fatty alcohol * 100, and hand- 
suckered blends showed no significant differ¬ 
ences among themselves or from the SES II 
blend. 


tmammsai 
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The results of the eorrelstion inilyHi of several 
constituents of the tobacco, kaf, and condenaatM 
of the aecond cigarette experiment complement 
thoae of the lint experiment. The concentrations 
of both nicotine ana tar, aa constituents of the 
condenaate, were highly correlated withthe ind- 
dence of tumorigenic activity on mouse skin 
painted with the condenaate. Static bum rite waa 
negatively correlated with tumorigenk activity. 
Since italic bum rate can affect the chemical 
composition of the smoke, this indicates that a 
tut burning rate may be a factor in developing 
leu hazardous cigarettes. Other compounds that 
were negatively correlated with tumorigtnidty 
in both experiment! were acetaldehyde, for* 
maldehyde, NO,, CO, and acrolein. Total 
phenolic* in the leaf, H,0 per cigarette, and benz* 
{ 3 ] anthracene in the condensate were positively 
correlated with tumorigenidty. 
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Summary 

The third cigarette experiment *u begun in 
1974, based on retulu from the tint two series, 
on agronomic futon, and on additional industrial 
considerations. 

The University of Kentucky IRl and SEBI were 
again used as reference cigarettes. SEB III, hav¬ 
ing the same blend as SEB I but produced from a 
different crop year and made by a different manu¬ 
facturer, was also used as s standard for compari¬ 
son. Experimental variables in the third experi¬ 
ment consisted of: 

• tobacco additives that affect the flavor and 
chemistry of the smoke; 


e Then wen no significant differences among 
■ the paper porosity variables, or between 
these variables and SEB HI. 

• Of the two artificial tobacco substitutes (de¬ 
noted by ATS-A and ATS-B) included in this 
experiment, the ATS-A cigarette fared well 
with respect to reducing cigarette 
tumorigenicity, whereas the ATS-B 
cigarette fared poorly. Experimental dif¬ 
ficulties arose with ATS-B regarding the 
solvent used in the second and third experi¬ 
ments. This cigarette is being retested dur¬ 
ing the fourth experiment with a different 
solvent. 


Introduction 


e tobacco additive variations (sugar, cocoa, 
humectant) that affect the bum rate of the 
cigarette, the flavor of the smoke, and the 
tumorigenicity of the condensate; 


This report details the experimental conditions 
and presents the results obtained, In order to 
qualify and support the overall conclusion. 


e variations in paper porosity to evaluate the 
relationship between this factor and the 
tumorigenicity of the condensate; 


• filter variations to test the effects of filtra¬ 
tion on the tumorigenicity of the smoke; and, 


The principal sections are Materials and 
Methods, Results, and Discussion. Experimental 
details contributed by participating organizations 
appear in the appendices, and although somewhat 
lengthy, this additional information aids in un¬ 
derstanding the experimental parameters in¬ 
volved to the study. 


• variations in artificial tobacco substitutes 
(ATS) and physical characteristics to com¬ 
pare their relative tumorigenicity. 

The results can be summarised as follows: 

• Comparisons among the additive variables 
indicate that magnesium nitrate reduces the 
tumorigenicity of cigarette condensate. 

• When the additives sugar, humectant, and 
cocoa art compared, neither sugar nor 
humectant seems to affect the turacrigenk- 
ity of the tobacco smoke at lower (12.5-mf) 
dose levels but mey contribute to 
tumorigenicity at higher doe# levels. Pow¬ 
dered cocoa appears to increase the 
tumorigenicity of the smoke at both doee 
levels. 

• The dilution filter proved to be effective to 
reducing the tumorigenicity of the cigarette 
condensate on an equivalent weight basis. 
Neither the permanganate filter nor the cel¬ 
lulose acetate filter induced the tumorigenk- 

. ity of the condensate. 


1 . Materials and Methods 
This section summarises the aaUrials and 
methods used to the third cigarette experiment. 
The cigarettes were distributed under a ran¬ 
domly selected blind code to the laboratories con¬ 
ducting the bioamys and analyses. 

* 1 

1.1 TKt CtftntUt. During this study, 23 exper¬ 
imental and 2 standard mersnee types of ciga¬ 
rettes w«rt tested. Table t fists the 25 cigarette 
types and assigns them the variable nambere that 
are used throughout this report Six variations of 
the artificial tobacco substitute* ware also tepted. 

Ail cigarettes met the following specifications: * 

Filter: none, unless otherwise specified 
Length: 85 mm; ring printed at 23 nun 
Circumference: 2S mm 
Pressure drop: 8* 1cm of water at a flow rau 
ofl7.5 ml/sec 

Weight: a 1.5% of the mean for each type 
Cut: 32 per inch 

Paper. 30 antato Ecuste Ref. 558 
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TABLE l 

Third Sanaa Experimental Clgarettee 


VartabJaNa. 


D gt rt gllw 

Uni vanity «f Kntucky lUftmea URl) 

SEX I 

SE8 I (1 mg, t me) 

SEB III 

SEB ltl<l«c,«inc) 

SEB III 
SEB III 
SEB III 

SEB 111 with feW'pofMity paptr (S mfain) 

SEB Ill wfcb hifb-pofoaity papar (10 estate) 
SEB HI with very hiffe porototy papar 
(100 enVnin) 

SEB III with oo near 
SEB III with M hUMOURt 
SEB Hi wKhpowdaradooeoa 
SEB III wtth no «(V, as fcuaadtant 

8E8 MwlthUKaddttvaOl 
SEB 111 with UK additiva ¥t 
SEB 1U whb UK addttn #9 

SEB III bvriay bind with aofar 
SEB III bwlty bind with N|tr (Saw, I me) 
SEB U! burWy bind with m mv 
SEB til vttbdOudM fiur 
SEB HI with dfluttoe fltar and 100 ewtate papar 
SEB HI with aaStdoai muu Slur 
SEB Ill vtefapomucwttSittr 
ATS-A k BIB III xm With favor 
ATS-A * 6EB HI SOHO with 10 catato. 
paptr, d fla rin Star ud favor 


ATS-B100% (aid autartaL aid dyva) 
ATM 100% (mw imU atdyaa) 
ATM 100% (aid autarUl. ao dyoa). 
ATS-B (aid NMU, h dyad A 
SEimwio 


T» pravidt comparton with Sortat I and 11 
To provide ao ei pariaoo wtlh Sofioa I and II 

To provida foptteataa al SEB HI, 
to aadntau varianaa of tbo oaptrinontal 
pnoadun and to provtda a boot for eom- 
parian of tb« onoriawul vahafaha 

To onhiMt tetbor tbo affm of papor 
pNoatty and to taat a apodal papaf. Tkt 
Cornu method *u twod to mm papar 


T» teat the rola, If any. af aufva, 
humctaitta. and favorinp (cocoa) as 
tmortfaakfty 

To toat tba UK addhhao 


To pmfdt tether Uau of (ha today 
blaadand UMoSaAafaq|ar 

To toat dfitnM Shan with and without 
*o*y Ufb-poMtypaMf aadtotaattba 
pomaAftMU Star, far vbkbtba acetate, 
filter (■aeoatnl 

To provide (unbar teat* of tin ATS-A 
praa«oedaaoite*toaurUL with tad with- 
awWfh-pofotety paper aaddtodoaStor. 
Three may be aeed later In tnhakrtrm 


te provide tether totoi af ATS-B praaaaa id 
amaUnf kataataia, both aa pmtaoaly fraud 
to Bettor H and aa mteftob tad dyaa ban 


Psekaftag; S7S0 df. in oaoh cnrdbotrd *CHor 
tour* ooaM in pdyothykno bags 
cad Btottd it *!0v 

SEB I, II, wd III hen Utnttei! compodtkw 
end differ only in minulactum and crop yoir. 
Tho Wind wii (by woight): 


Formula for UcV iddftfroi m u follows: 


UK addWn #1 miymtm iitnu K*XO* 
UK addttfn at toe «Sa OaO) 

UK addttn OS aacMhaa totnea 


GRyeorat 
Invert n 


CJ0% 

SJ0% 

*U4% 

10,04% 

1 . 01 % 

11 . 00 % 

g.»% 

100 . 00 % 


IS tobacce An ifport. Uif mlym wort oon» 

*md • xlS 4% ducud it oonrsl tibontorioi, eoordinitad by 

Btafay so,04% Dr. T. C. Too it till Tobieco Libontory, 

,JSS BolttvQlo Ajrtcuhttnl Ruotrch Conur, Af* 
Turt ^i tt _^ lW , ii’TcJ. ricultupd RwarchSdowko.U. S. Dipirtmontof 

IS55T Agrieultun. There mere 104 toalyoaa of aach 
Mmpio for taidivtduil or iroupod compontnu. 

aad flaw to a atony praanCSn TabtoltB.il.) FulldltlllimgivininthmbolloapiCOiM-lB. 


9 L9XS 



1 


< 



The analyees include: 

General and Inerganie 
S and 

Crude «*h 
Alkalinity (pH) 

Moiiturt 
ChJonne (CII 
Sodium (NO 
Potaatium (X) 

Calcium (CO 
Uifnttium lM() 

UanflftOM (Mfl) 

Cartohydraui and Organic Arid* 

Starch 

Supr 

CcUuIom 

CbJoropnie Kid 

Oulk idd 

UaJiic Kid 

Citric add 

Nit *opmmu Compound* 

Total alkaloid* 

Toul volatil* bam (TVB) 
Nieotln* 

c-Amino-niu'opn 
Ammonia tmrofffl (NHf-N) 
Nltnu nhrem (NOr N) 
Ammonia (NH,) 

Total wtropn (N) 

Total andno add* 

Individual tna amino tdda 

Pirnolie Compound* 

Total p h o n etic compound* 

Rutin 


fatty Arid*. Sirota, Ufida. end AriaKd Compound* 
Fatty add* 

Pbytooutal* 

Waiaa 


Ctyearal 


Petrol#® itMr extract (noavoiatfl*) 


OvMvalatflaa 


1.3 Cefideiteefe Preparation. The dgarettec 
were removed from freeser storage end con¬ 
ditioned it 25'±l'Caad60% *5% relative humid¬ 
ity for not leu thin 48 hr prior to rooking. 

The condenutee were prepared at Meloy Labo* 
rnoriea (ate pages 87-87 for detaile). The 
dgarettea were smoked on machinee buQt by 
Process and Instruments Corporation, with the 
following specifications: 


Fufi* 1 . ‘ 1/min.JS ml. !■*•< duration; no 

tnort than to purr* ptr 
ci(trait*; tjactad oarlitr if 
imokod (o butt 

Ambitnt Air Condition*: Room air 3S* s 1%, 60* s St 

rtlativ* humidity; txhautt do- 
lifnad to avoid advara* influ* 
♦no* of draft* 

Cond*maU collection. The condensate was col¬ 
lected in four trips tt -80*C: the first two traps • 
used 4-mm Pyrex beads, and the second two used 
Teflon filament 

Extraction. The extraction was with freshly dis¬ 
tilled acetone. The condensate was concentrated 
under reduced pressure at 40*C until less than 8% 
water remained. Weighed acetone and water 
were added, the water and nicotine contents were 
analysed by gas chromatography, and the mix¬ 
ture wa* finally adjusted to WO mg of dry conden¬ 
sate per ml. 

Experimental difficulties with phase separation 
ofjrlycerol/water/tar/acttone systems for the 
ATS-B condensate were encountered in the sec¬ 
ond and third experiments. Low-tar dgarettea 
such u ATS-B have a high relative concentration 
of glycerol in the condensate and phase separa¬ 
tion is observed. 

Since analytical laboratory date provided by the 
ATS-B manufacturer Indicated e preferential en¬ 
richment of polycyclic aromatic hydrocarbons in 
the top layer of the ATS-B condensate system in 
acetone/water, the issue of dosimetry errors was 
raised. 

. The possibility of applying the top layer of 
nonhomoganeoua ATS-B condensate in water/ 
acetone systems, although real, was expected to 
randomise over the long period of the test. It wu 
also suggested that the mixing technique and the 
brief time that the mixed system stands prior \o 
application argue against any significant skewing 
of the applied dose due to partitioning or 
tumorigeiuc species and Inadvertent phase selec¬ 
tion. Additionally, it wu thought that the use of 
only the lower portion of round-bottom flasks re¬ 
duced the probability of nonrandom sampling 
prior to akin painting. 


Operation: Direct imolrinf (aeptivo 

pUMUIl) 

Copadtyt Approximately WOO dp- 

mu* per hr 


The phase separation issue wae resolved by test¬ 
ing ATS-B condensate in e solvent that would 
tolerate high glycerol concentrations. This is 
being done In the fourth cigarette experiment by 


<s> 

>> 

N) 
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using ui acetone/wstert&propano] solvent and by 
following a protocol suggested by th« ATS-B 
auppliar. Thu* the poaaiblUty of a turoorigen 
phaaa enrichment/nonrandomiaadon doaimetry 
error for ATS*B condensate ia eliminated in the 
fourth experiment. Inference* regarding the 
tumorigenldty of ATS-B condenaate should be 
poitponed until naulta from the fourth expert* 
ment are available. 

Storage. The condenaate wu atored at -SO^C 
until sent to the using labontoriea and waa 
packed in dry ice for transfer to users. 

Production cycle. Condensate preparation 
schedules were arranged so that all condensate 
samples were less than 2 months old when used 
for mouse aldn painting. 


Quality control. As a quality control, cigarette 
samples from each batch were used to determine: 
avenge weight and pressure drop; static bum 
rate in draft-free air, combustion com tempera¬ 
ture at 2 butt lengtha; and amount of potassium 
(K), sodium (Ne), magnesium (Mg), ash, hexane 
solublej, nitrate, phosphorus (P), nicotine, total 
reducing sugar, neophytadlene, and dtric, malic, 
and oxalic adds; and the pH for the smoke con* 
dentate. 

A monitoring process was carried out measuring: 
mean butt length after smoking, total dry con* 
densate yield and di 7 condensate yield per 
cigarette, pH of the condensate, and percent 
nicotine in the condensate and per cigarette. 


o-Cmol 

m.*«-CnMi 

WMkiidd* 

Vny vwkecMU 

Total pankulsie matter 

Tsr 

Wster 

HieetiM 

Htotim-alkaMda 
Filmhkadd 
Okie. Uaoitic, ead 
Unoknfcadd 
Stnricadd 
HoepbyttditM 

ActtaMehyO* 

Aerokia 
FormsMoMe 
Hytoftn owiido 
Odd** ef mam 
Ctrbee 

Csrtoa dloxids 
pH 


feepntie 


ladok 
Skatek 
RwnaMlrat 
Bondi hathneeae 
p Htf OByymt 
Tvul free (Stty adds 


Smoke analyses were expressed in five ways: per 
cigarette, per puff, per liter of smoke, per gram of 
tobacco, and relative to total particulate matter, 
Condenaate component! were recorded on a 
weight-to-weigbt basis. 


. In addition to the above determinations, several 
•pedal analyses wen performed on selected con¬ 
densate b atch es and on the whole smoke. Time 
indude glycerol, catechol, true metals, metals, 
and selected suite and nitrogen compounds. 


1.4 Smoko tmd Condo mot* Anoint*, The 
smoke and smoke condensate from the various 
cigarettes were tested at Oak Ridge National 
Laboratory (eoe pages 4146). During the course 
of the aldn painting experiment, condensate waa 
sent to Oak Ridge National Laboratory thru 
timet at approximately tawnth intervals. Each 
shipment wu analysed ones within that 6-month 
period, with quadruptioata determinations per 
analysis. Analyses wen mado on whole smoke, 
gu phase, and particulate matter. The following 
analyses were conducted: 

CleswuckwUsHmss 

Wtkfat 

RmIsUdm to Crew 

Cifontti Smek*, Cmimm U , or got* 

CokriflMUk pbcBol 
Fhmel 


1,6 Skin PolntUf Bloauan. The aldn painting 
bloaauy wu conducted at Hatieton Laboratories 
(see pages 81-67). In line with the first expert* 
ment, each condensate wu tested at two doee . 
levels on groups of 100 mide each, the daily appli¬ 
cation being 0.10 ml of a condensate solution con* 
tabling 124 mg or 86 rag of dry smoke conden¬ 
sate. Thera wen ll exceptions, noted i& Table 2. 

* ' t • * 

Three contrail won used: mice with dorsal hair 
dipped but no aldn painting; mice painted with 
acetone only to test the effect of vehicle without 
condenaate; and mice painted with benaotol* 
pyrene in acetone at thru does levels, to test the 
mponae to a known carcinogen. 

Mice. ICR Swiss female mice were randomised 
five to a eege; cage occupancy wu maintained ® 
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(set Wow) but cage positions were changed 
weekly. Th* experimental group number* sit 
shown in Table 2. 


Painting, Do m3 hsir wss clipped weekly. Dost 
vu applied daily (Monday through Saturday); it 
wss measured by syringe snd spread uniformly 
by glass rod. Condensate was throughly shaken 
(by machine) prior to application. Painting was 
continued for the duration of the experiment (16 
months). 


Oheerwtions. Routine obeervations of the mice 
were made daily by laboratory technicians. If a 
suspected tumor was observed on any animal for 
% conaecutive weeks, it vu recorded u a “vi¬ 
sually observed tumor” Data entered once a 
month into computer storage Included (when ap¬ 
plicable): date of first visually observed tumor, 
type of tumor (wart-like or cross carcinoma), 
number of tumors, weight of the animal, and date 
of death. 

Necropsy. All mice dying during the expert- 


TABLE 2 

VarlabUlCodtlCroup Number IdtntiAcation 


Variant 

N*. 

Cade 

Ne. 

Giwtp 

Ne. 

1 

40 

UK 

t 

41A 

47,41 ' 

I 

418 

ajs 

4 

TSA 

114* 

s 

7SB 

17.1* 

0 

78 

7,1 

T 

n 

U.S4 

S 

T4 

»J0 

s 

IS 

044 

10 

tT 

IS,BO 

u 

n 

VM 

u 

m 

OM 

u . 

si 

*.10 

14 

a 

A0 

U 

a 

4i.a 

11 

S4 

1741 

IT 

M 

14,14 

11 

M 

1140 

» 

VIA 

tut 

M 

« 

om 

a 

W 

n 

m 

out 

a 

M 

mm 

u 

n 

0M4 

u 

m 

BUS 

M 

so - 

I74t 

tl 

M 

0M0 

a 

ft 

u 

a 

ss 

4040 

10 

0 

1M* 

n 

01 

1140. 

Vekeawn 

i 

o 

V«A. aaotn 

1 

04 

Nat. aaatml 

« 


i 

M 

<7 

Brf 

* 

a 

BaP 


«P 


Ditcviptftii? 


SEBI (t ag, I «f) 

SEB III 

seb in a «*,*«*) 

SEB Ill 

sEitn 

seim 

SEB 111 efch tev-porwhy paper (I 
SEB ffi *W» UcH-jwwfcy paper (« «Wb) 

BEB III «Hh i» ImeetsBt . . 

Ill III wfefc powdered eeeta 

SEB IQ with so sugar, as haaaqtaat 

SEB m whk UK Mdtor* #1 

SEB III with UK adttlte #t 

BEB Hiatt UK addMteff 

BEB HI tatty Mead wtt Mgir fltl k US ag) 

BEB IQ hwity.Wnd wtt augir (I WfcTiag) 

BEB IB tetoMnd wtt ie augir«« a* tU ag) 

BEB til wtt 4§jtfae filer . 

SEB W wtt dftitfee filter eod 100 aatofc paper . 

BEB UI wtt eeMeet asKete fiker 
SSB10 wttMfMAfwatt fiker . 

ATO-A4 BEBni SOTO *Sh filter <B mg, «0 as) 

ATM B ftl 10 mo with M aMa paper, Ktadea fiker and 
filter OS ag, Maw) 

ATB>B109»<aKaaUfW,eU0yae)dlag,Mac> . 

ATS-I MM (arw aatarW, aK dyaa) (X ag, M ag) 

ATM100% (aid aaariaL ao 4ym)m ar M at) 

AIM(aU aatariSL soOyaa) A SEB IOUH» a*. Mag) 
Aa a paa - • 


UrcKppedealy 
Hair (tipped eafy 
BanetskyrmailM e«) 
BeuefatonM 040*4) 
B«»fc Jpjrrww (4.00 


*Exeapt «Wn noted, few deaa • IAS ag 


































menu, sacrificed if moribund, or sacrificed on port inhibition caused by npeated exposure of 
termination of the «xpcrim«nt tt IB months W«n chicken tracheal epithelium to dgantte smoko, 
necropaied snd thoir tissues won fixed in for. .Sines cCisry tnniport is important for maintain- 
mslin. Tho target tissue of those mice visually inf airway patency, the native cilia toxicity of 
observed to have turnon or suspected ef having the smoke provides a measure of its ability to 
turnon at necropsy was hiatcpatholofically reduce ciliary clearance. The potency of the 
examined. The statistical analysis presented in . emoke wss expnssed u £D M (the number of 
this nport is baaed on histopathologicaily ver- »-ml puff* required to reduce particle transport 
ified turnon. rates to 80% of the control rate). 


Turnon and nontumormu dtatht among trprr - 
imrntal animals. In the third dgantte experi¬ 
ment, skin painting was conducted at five con¬ 
densate dose levels: 3, 6, 12.5, 25, and 50 mg. 
Three croupe of animals wen painted with 3 mg 
of condensate daily, 3 groups with 5 mg, 21 


both dose croupe for variables 19 snd 21 wen 
painted at the 12.6-mg condensate does level. For 
the purpoeee of statistical analysis, tbs SEB III 
groups wen combined, providing 4Q0 animals for 
this group at the 12.5-mg does leva! and another 
400 animals for this group at the 25-mg does level 
Animals lost during the lint month wan re¬ 
placed. The death rates among untreated controls 
snd negative controls (those receiving acetone 
only) wen approximately 38%. Then were no 
deaths mulling from turnon in any of the un¬ 
treated or negative controls. The positive con¬ 
trols (those treated with betook pyrene) had 
death rates of nearly 100%, with about 76% hav¬ 
ing turnon at death or necropsy. 

Survival pnbabditita. Actuarial methods 1 wen. 
used to estimate the probability (P f ) that an ani¬ 
mal within a given group would not develop a 
tumor tftbe animal wen to survive the 18 months 
of the aaerinaat Adjustments wan made for 


tent periods (number of days since the Initiation 
of the experiment) to 75%, 80%, and 28% survival 
(Tt* Tm, T«X 


The cytotoxicity bloassay was performed to de¬ 
termine the ability of the various smokes u> in¬ 
hibit the growth of mammalian cells grown in 
vitro. The known cytotoxic effect that cigarette 
•moke exerts on mammalian cells may influence 
the maintenance of intact and healthy respire to ry 
, tissue. KB tumor cell cultures wen utilised. 

* 

These biosisayi an described on pagaa 103-101 
2 . Results. 

This section summarises some of .the chemical and 
physical data derived from the third cigmtte 
experiment. 

2.1 Cigarette Characteristics. Average 
cigarette weight, resistance to draw, and peak 
temperatures for each dgantte type en listed on 

Avenge dgantte weight. Average dgantte 
weight varied from 987 mg tor the SEB III eased 
buney (variables 19 and £0) to 1807 mg for both 
the SEB III with UM additive #3 (variable 18) 
and the SEB III with a permanganate filter (vari¬ 
able 281 

Rttitianct to draw, Resistance to draw varied 
from 24 mm of HA) per dgantte for the ATS-B 
(old materials, eld dyes;variable 28) to 170 mm of 
HtO per dgantte to the SEB III with a pertain- 
ganaU filter (variable 25). 

P*ak Umpmiurti, The peak temperatures, 


1.6 Btamago tor ClUataxk and CgtoUxte Pa. 
Uncg. The biological potency of the whole amoks 
from the Seriee lit dganttoa was tasted by 
means of in vitro dHatoridtjr and cytotoxicity 
bioasaays. The dliatoxidty bfoasasy was per¬ 
formed to determine the extent of emery trine* 


*r. Araitsf), SUtiitiml Ititkodi in Itriieol /Umnk, 
Chapter U, V«ta Wn»jr and 8ms. N«r Tartu Itn. 


Attrirvyiu uwwnui wZ 

(variable 81) to a Ugh average of866.3*0 for SEB 
III with a ceSuloaa aoetate filter (variable 24). 

2.2 rebecca AMlgaea. The U.S Department of 
Agricultun made 104 chemical anslyaes of to¬ 
bacco leaf for each dgantte variable (see Mg*s 
27*48). Table 3 summarises the lowest and high- 
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TABLES 

High and Low Values of Selected Tobacco Leaf Constituents for Cigarettes 
Competed of at Least SO* Tobacco 


CentUtutM 


Ntotin* 0 . 710 , 80 % 

TV8 nfeotint 0.156% 

Tottl phtnoii 0#% 

Kit ntt (NO r K) 0.114.11% 

toul buy tod* 1440 aft 

Phjtwurei* 0.4441 mpf 

Lipid MidiN 114.4 tnfit 

Wun 0.48% 

Pttnltun tthtr uuvt (nonvotatflt) 1 . 4 % 


Clmttu 

Vtr.ai 
Vtr.41 
Vtr. 19 
Vtr. 14 
Vir. 1440 
Vtr.41 
Var.tl 
Vtr. 1.8 . 

Vtr. 81 


104.45% 

0.5T3% 

J.iT* 

0.f04J0% ‘ 

1.840 ne'e 
117# a*f 
CtMno 
74.0% 

8 J% 


Vtr.41 
Vtr. 21 
V»r. I 
V«r. II 
Vtr. 44 
Vtr. 12 
Vtr. 41 
Vtr.U 
Vtr.41 


TABLE 4 

High and Low Values of Selected Condensate Constituents • 
for Cigarettes Composed of at Least S9% Tobacco 


CMWtltMflt 


Kieetlnt 

Bmioitlpymt 

Phtnol 

& vMkaddt 
Ptuy acidi 
NtaphyttdJta* 


84.17 mg 
114*8 
0.48 Of 
4.14 
1.48 at 
148 at 
7.11 af 


Cicwtttt 


Vtr. 48 
Vtr. II 
Vtr.# 
Vtr. 47 
Vtr.# 
Vtr.U 
Vtr. «T 


17444 ac 
145 Mf 
447 Of 
741 

140 at 
4171 at 
1178 af 


Clftntu 


Vtr.41 
Vtr.M 
Vtr. 8 
Vtr.U 
Vtr.U 
Vtr. 10 
Vtr.U 


High and Low Values of Selected Whole Smoke* Constituents 
dee Cigarettes Composed of at Least SO%Tsbaeea 


TPM 

Mfeodat 

Pfctwl 

AMUUtfcyfe 

Amkb 

iMMtw 

HCN 


* Nr C if dry wdiiati 

* Btttd m Stti w r f peS 


1.11 at 
110 tig 
144 OS 
44.89 H 
4.48 nt 
4MT*t. 
174 MS 
14.81 OS 
184 a 


dttwttt 

Vtr.« 

Vtr. 4181 
Var.tt 
Vtr.r 
Vtr. a 
Vtr. n 
Vtr. 17 
Vtr. 47. 
Vtr. a 


184 at 
. 144 at 

14444 Kt 
1114*8 

4U4m 
14108 M 
lUH 


Ctnwtu 

Vtr. 1 
Vtr.# 

Vtr. 4 

Vtr. 44 

Vtr.U 

Vtr.# 

Vtr.41 

Vtr.U 

Vtr. 44 



est values of selected leaf constituents for those 
cigarettes composed of at least 60* tobacco. (The 
100 % nontobacco cigarettes generally had much 
lower levels of these constituents, and in many 
eases the levels of thsse constituents wers so low 
as to be undetectable.) 


2.3 Sfnekt and CcndtnsaU Analyut. The re¬ 
sults frt?m the condensate and smoke analyses art 
discussed on pages 49-66. The low and Ugh val¬ 
ues for selected constituents are summarised In 
Table 4. once again for cigarettes composed of at 
least 50% tobacco. 

2.4 Skin Painting Bheuey. This section dis¬ 
cusses the relative differences among cigarette 
blends in terms of the numbers of tumors ob¬ 
served during the dorsal skin painting experi¬ 
ments. 

Table 5 summarizes the occurrences of tumors 
and of deaths from nontumorous 1 causes for both * 
Ugh- and low-does experimental groupe painted 
with cigarette condensate. Table 6 presents a 
summary of the life-table statistics for the third 
cigarette experiment based on histopathology 
data. 

Graphical formats of the ranked Pr values, based 
on his to petho logically verified tumor data, are 
presented fat Figure 1 for the 12.6-mgdoce level. 
In Figure 2 for the 2S-mg dose level and in Figure 
3 for the 80-mg dose level Tha point estimates of. 
the P r are enclosed within 96% confidence Inter¬ 
vals on these figures. Confidence intervals’entble 
the ruder to eettmate the accuracy .of the Pr 
numerical values, to obeerve the rankings,land to ' 
estimate the extent of significant differences. For 
exempt fftimP* palm estimate ofon* group fella 
within tha confidence interval of a different 
group, tbs difference in ths two corresponding Pr 
values U statistically Insignificant (at ths level of 
significance dictated by the size of the confidence 
intervals). On tha other hand, if two confidence 
intervals are disjoint, tha difference fat point es¬ 
timates is significant For the case fat which two 
confidence intervals ovarian but neither point es¬ 
timate folk within the confidende interval of the 
other, numerical methods should be used in test¬ 
ing for a significant difference. 

Ntgotivt and vtkieU controls. Two groups of 100 
mice each were negative controls aim two groups 
of 100 mice each were vehicle (acetone) controls. 


-<*~pNo. muse*, izr 

VtMd* i a es% o 

control* I M O' 

K*lr dipped I S5 <5% o 

control* > 6$ u% 0 

Positive (camnogtn) controls. Groups of 100 
mict each received daily doses of 1.25. 2.50, 5.0 
Mg of benzojatoyttns (BaP). Most of the tumors 
that developed in these positive control animals 
were carcinomata. Latent periods to tumor were 
much shorter than those of other experimental 
groups; most of the mice died before the twelfth 
month. The results show a strong contrast to ths 
experimental groupe. 


Amt. tf 



Nt.tf 

Tvmgnm 

BoPfvg) 

UMtk.it 

'Ti 

Him 

1JS 

11% 

402 

as 

WO 

0% 

■281 

S3 

w 

V* 

US 

•1 


* Mwtaactm* S**Uk It Uw SkfTttfc If in tnimtl diet and I* 
iwtTo pritd. end UKopetheiofk uinfMUon doe* sot find • 
tamer. 

The mean survival rate for these three positive 
control groupe, taken together, is significantly 
lower than those of the negative control and of the 
low- and high-doss treatment groups, as ex¬ 
pected. 

Summary (/comparisons among Mend#. Tables 
7 (12.6-mg doss) sad 8 (2&-mg doss) summarize 
the statistically significant differences among the 
Pr values (those based on histopathologically ver¬ 
ified tumors) for treatment groups used in the 
third cigarette experiment Tor completeness, 
each group was compared to all remaining 
groups. The differences were tested using P* val¬ 
ues and standard errors are listed in Figures 1 
and t 

Each variable showing a significant difference at 
tha 1%'Wvtl of significance it noted in the tables 
by »1 and at the o% level by s 5. A zero Indicates 
that tha difference la not significant at the 6% 
level or at any lower perosnt level A plus sign (*) 
indicates that the row variable has a larger P# 
than ths corresponding column variable. A nen- 
tive sign (-) indicates that the row variable hu a 
smaller P* than the column variable. The follow¬ 
ing pages summarize the comparisons among 
blends using these statistically significant differ¬ 
ences based on P* values with verified data. 
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No._2_43 ~:y , 


October 20. 1978 


Dr. A. H. laurene 


Subject: Recommendations re Coumarln Use 


RECOMMENDATIONS 


1. Despite the listing of coumarln as a Category 1 chemical that may be rtgyU; 
under the OSHA proposed generic carcinogen policy. It Is recommended that tj 
use of coumarln at levels less than 0.06* on Company products be continued.! 


Evidence Indicates: 


a. toumarln has been reported In tobacco and in the 
smoke from tobacco not top dressed with added 
flavorants. 


-SCoumartn-treated cigarette tobacco does no£ 
yield the anticoagulant dicoumarol In eltEer 
mainstream or sidestream smoke. 


Coumarln has been examined In a non-tobacco 
industry lab for mutagenicity with four Salmonella 
strains and found to be nonmutagenlc. 


Coumarln Is not carcinogenic to rats at or 
below feeding levels of 50 mg/day; contradictory 
results have been obtained at feeding levels 
higher than 50 mg/day. 


e. When body weight Is considered, a rat fed 
coumarln at the noncarclnogenlc level up to 
50 mg/day Is exposed to 35.000 times the dose to 
which a pack-a-day smoker of a hlgh-coumarln 
delivery cigarette (NON) is exposed. Usually 
an exposure ratio of 200 to 300:1 Is considered 
an adequate safety factor. 


It Is recommended that at least one major competitive brand (presently \ 
containing coumarln) be monitored quarterly for coumarln content to determli 
whether competitive users desist from coumarln use. (All domestic companlel 
except PM add coumarln to one or more of their cigarette products.) J 


It Is also recommended that the air In areas where coumar1n-conta1n1ng ; 
flavor formulations are prepared be monitored by Research personnel during {£$ 
flavor formulation to ascertain the coumarln level In the workplace. The 
level found will dictate subsequent action re lunchroom facilities, medical 
surveillance. 


4. It Is recommended that PR statements concerning Category 1 chemicals In 
general and coumarln In particular be monitored by R&D personnel. 
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MEMORANDUM 


In my previous memo (July 7, 1978), I recomwnded the continued use of 
coumarln at appropriately low levels for flavoring purposes In RJR products. 
Shortly thereafter, OSHA Issued a’tentatlve list of chemicals that may be 
regulated under Its proposed generic carcinogen policy [Summarized In 
CHEM. ENG. NEWS, 29 (July 31, 1978)]. Category I of this list contained 
coumarln . To be placed In Category I, a chemical must be shown to be 
carcinogenic either In two mammalian species or In one species If the tests 
have been replicated. Coumarln falls under the latter qualification. 


Baer and Grlepentrog [MED. ERNAHR,, 8, 244-251 (1967)] fed groups of 
rats In a 1.5-year chronic feeding study a diet to which coumarln had been 
added In concentrations of 0.1, 0.25, 0.5, or 0.6%. At the dally feeding 
level (20 g/day) each animal In the group received 20, 50, 100, or 120 mg 
of coumarln per day, or 50, 125, 250, or 300 mg of coumarln per kg body 
weight per day* respectively, for the duration of the experiment. At 
the two lower;level$, no tumors were observed; at the two higher levels, 
liver carcinomata resembling bile duct carcinomata were observed. These 
results do hot agree with those In an FOA study by Hagan et al. [TOXICOL. 
APPL. PHARM., 5, 141 (1967)] In which no tumors were observeTTn rats 
at the 0.5X coumarln feeding level (100 mg/day). 

In 1973, Grlepentrog [TOXICOLOGY, 1, 93-102 (1973)] reported the 
"results of a study In which he fed groups of rats over a 2-year period a 
diet to which coumarln had been added In concentrations of 0.1, 0.25, 

0,5, and 0.6X. The latter two groups showed liver carcinomata, again 
contrary to the FOA study by Hagan et al. 

For the sake of discussion and because no tumors were observed et 
this level, I will consider only the 50 mg/day dose of coumarln fed to 
each rat In Its food. How does this dally dose administered to the 
rat compare with a smoker's exposure to coumarln In the smoke from a 
pack of cigarettes? Table I summarizes coumarln data for various 
competitive brands over the past several years. Only PH does not use 
this flavorant In Its cigarettes . 


* 





If we assume 201 transfer (this Is a high transfer) of coumarln from 
the tobacco to the mainstream smoke, the dally exposure per pack of NOW 
cigarettes containing relatively high levels of coumarln (*67 wg/g of 
tobacco) Is about 67 x 0,2 x 20 or 268 ug of coumarln per day, the 
rat:smoker exposure ratio under these conditions Is 50 mg/268 ug or 167. 
This does not take Into account the r body we1 g ht difference between the 


hosts , tf exposure level per ko body weloht u considered and Ihe rat 
and human weights are assumed to be 0.4 and 75 kg, respectively, the 
rat:smoker exposure ratio Is (50 x 1000/0.4)/(268/75) or about 3.5 x lO* 1 . 
For two packs of NOW/day, this ratio is halved to about 1.75 x 10\ 

For cigarettes such as the VANTAGE and the WINSTON,'The ratios will be 
substantially greater. 
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The massive dose of coumarln used In the rat feeding experiments described 
above is reminiscent of the massive dose of saccharin alleged to have ' £ 

produced bladder tumors when fed to mairmals. The dose levels Ip the animal z 
experiments for both the saccharin and the coumarln cases are, In my opinion, , 
entirely unrealistic. pL 3 
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RESEARCH PLANNING MEMORANDUM 
ON 

THE NATURE OF THE TOBACCO BUSINESS AND THE CRUCIAL 
ROLE OF NICOTINE THEREIN 



' CONFIDENTIAL 
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■HOMNDUH : 

In a sense, the tobacco industry may be thought of as being a specialized, 
highly ritualized and stylized segment of the pharmaceutical industry. Tobacco 
products, uniquely, contain and deliver nicotine, a potent drug with a varied 
of physiological effects. Related alkaloids, and probably other compounds 
with desired physiological effects are also present in tobacco and/or Its.'sanS.. 
Nicotine is known to be a habit-forming alkaloid, hence the confirmed user 
.tobacco products Is primarily seeking the physiological “satisfaction" derivSfe 
from nicotine — and perhaps other active compounds. His choice of product 
and pattern of usage are primarily determined by his individual nicotine 

gZ ■ 

dosage requirements and secondarily by a variety of other considerations <p 
including flavor and irritancy of the product, social patterns and needs, £> 
physical and manipulative gratifications, convenience, cost, health consQeittjwons 
and the like. Thus a tobacco product Is, In essence, a vehicle for dellSr)®»f 
nicotine, designed to deliver the nicotine in a generally acceptable andfj 

v -M tj , 

attractive form. Our Industry is then based upon design, manufacture and $(&%> ! 
of attractive dosage forms of nicotine, and our Company's position In our \ 
Industry is determined by our ability to produce dosage forms of nicotine whjfej) I 


have more overall value, tangible or intangible, to the consumer.than thpsp||g j 
of our competitors. fwa-ls* 


The habituated user of tobacco products is said to derive “satisfactfdigg 
from nicotine. Although much studied, the physiological actions of nicotin^ 
are still poorly understood and appear to be many and varied. For exampTeTih 
different situations and at different dose levels, nicotine appears to act As 
a stimulant, depressant, tranquilizer, psychic energizer, appetite reducer, 
anti-fatigue agent, or energizer, to name but a few of the varied and often 



contradictory effects attributed to it. Many of these same effects may be 
achieved with other physiologically active materials such as caffeine, 
alcohol, tranquilizers, sedatives, euphorics, and the like. Therefore, in 
addition to competing with products of the tobacco industry, our products £ 
may, in a sense, compete with a variety of other products with certain types ^ 
of drug action. All of these products, tobacco and other, appear to have 
certain common attributes in that they are used largely to relieve, in one j|' 

way or another, the fatigues and stresses which arise In the course of exfsteg^ 

g i 

4 


Happily for the tobacco Industry, nicotine is both habituating and . 

unique in Its variety of physiological actions, hence no other active material> 

1 ■ ♦- o 

or combination of materials provides equivalent "satisfaction". Whether.^ 
nicotine will, over the long term, maintain its unique position Is subject 
to some reasonable doubt. With increased sophistication of knowledge in § Hu 

ifi Ju 

the biological and pharmaceutical areas, a superior or at least equivalent 
product or product mixture may emerge. For this reason, it would be a mlstatgjg 
to assume that the tobacco Industry, as we now know it, Is Intnortal or that 
direct competition from organizations outside of the tobacco industry will 
«ver occur. It is safe to assume, however, that nicotine will retain Its 4^2; 
unique position throughout the present ten year planning period, and probabljjj 
for a much longer span of time. ' 

I# 

' If nicotine Is the sine qua non of tobacco products and tobacco products ^ 

are recognized as being attractive dosage forms of nicotine, then It is 2 

Oh 

logical to design our products — and where possible, our advertising — around © 

Oh 

nicotine delivery rather than “tar" delivery or flavor. To do this we need to w 


r/J h* P=T« T a n •] fcuui f 


^tidfekaOia Qtokuiib 



develop new data on such things as the physiological effects of nicotine, 
the rate of absorption and elimination of nicotine delivered in different 
doses at different frequencies and by different routes, and ways of 


enhancing or diminishing nicotine effects and "satisfactions''. In the abser^ 


of such data, we may survey the market and conclude that current cigarette 


products delivering about 1.3 mg. of nicotine appear to "satisfy" the typical 


smoker. This, somewhat crudely, establishes a target dosage level for desi; 


w 


of new products. An accompanying Research Planning Proposal describes that 


approach in some detail. However, if we knew more about nicotine absorptioW? 0 

U 


action, elimination, enhancement and the like, it should, in theory, be - 




possible to more precisely specify, and deliver, the optimum amounts of nlcottrg 

activity in sophisticated products which would be more satisfying and desIrcSii 

i-o 

to the user. This area merits consideration and activity. P 

I 

5s « 

Before proceeding too far in the direction of design of dosage fonr^f^u 
nicotine, It may be well to consider another aspect of our business; that 1^5 


x 

UJ 


the factors which Induce a pre-smoker or non-smoker to become a habituated 


smoker. Paradoxically, the things which keep a confirmed smoker habituated 
and "satisfied", l.e., nicotine and secondary physical and manipulative" 
gratifications, are unknown and/or largely unexplained to the non-smoker. 



does not start smoking to obtain undefined physiological gratificatlons x>r 
reliefs, and certainly he does not start to smoke to satisfy a non-existent) 
craving for nicotine. Rather, he appears to start to smoke for purely 

psychological reasons — to emulate a valued Image, to conform, to experfmenlf, 

* 

to defy, to be daring, to have something to do with his hands, and the like. 
Only after experiencing smoking for some period of time do the physiological 
"satisfactions" and habituation become apparent and needed. Indeed, the first 
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smoking experiences ere often unpleasant until a tolerance for nicotine has 
been developed. This leaves us, then, in the position of attempting to 
design and promote the same product to two different types of market with 
two different sets of motivations, needs and expectations. The same : 
situation is encountered in some industries, but the problem is usually not 
as severe. 

If what we have said about the habituated smoker is true, then produc 
designed for him should emphasize nicotine, nicotine delivery efficiency, teg 
nicotine satisfaction, and the like. What we should really make and sell 8s 
would be the proper dosage form of nicotine with as many other built-in 
attractions and gratifications as possible that Is, an efficient nlco&nihp 


delivery system with satisfactory flavor, mildness, convenience, cost, 




On the other hand. If we are to attract the non-smoker or pre-smoker, 

is nothing in this type of product that he would currently understand or° v.«^ 

desire. We have deliberately played down the role of nicotine, hence the || 

non-smoker has little or no knowledge of what satisfactions it may offef hii§§ 

and no desire to try it. Instead, we somehow must convince him with wholly^ 

Irrational reasons that he should try smoking, in the hope that he wi lifter. 

himself then discover the real "satisfactions" obtainable. And, of cou|p| 

the present advertising climate, our opportunities to talk to the pre-smoke^” 

are increasingly limited, and therefore, increasingly Ineffective. Would It? 

_ __ __ 

not be better, in the long run, to identify in our own minds and In the 

of our customers what we are really selling, i.e., nicotine satisfactlont 

This would enable us to speak directly of the virtues of our product to the 

confirmed smoker, and would educate the pre-smoker, perhaps indirectly but 

effectively. In what we have to offer and what it would be expected to do 

for him. 
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But again, the picture Is not quite all that clear. Critics of tobacco 

products Increasingly allege that smoking Is dangerous to the health of 

the smoker. Part of this alleged danger Is claimed to arise from Ingestion t- 

£ 

of nicotine and part Is claimed to arise from smoke components or smoke 
“tar". If, as proposed above, nicotine is the sine qua non of smoklno. . ; ajffj 

and if we meekly accept the allegations of our critics and move toward £o 

reduction or elimination of nicotine from our products, then we shall ev$ntu|jlffy 
liquidate our business. If we intend to remain in business and our busiftess&S 
the manufacture and sale of dosage forms of nicotine, then at some point we 
must make a stand. We should know more, rather than less, than our critics 
about the physiological effects of nicotine,, and we should in all ways 
scientifically validate and speak to the beneficial effects and "sat1$fa<j|10ffls£ 
derived from use of nicotine. Essentially all commercial drugs give ri^tcS< 

some undesirable side effects, but we continue to use them with great benifijj^ 

0$!?, ;,V' X 

to humanity because of their overriding beneficial effects. Might we not 


Our critics have lumped “tar" and nicotine together in*their allegations^ 
about health hazards, perhaps because “tar" and nicotine are generated 
In varying proportions when tobacco Is smoked. An accompanying Research' 
Planning Memorandum suggests an approach to*reducing the amount of "tar* SPS& 
cigarette smoke per unit of nicotine. That Is probably the most mltstSsH^" 

' 4 

approach in today's market for conventional cigarette products. However, 
another more futuristic approach is possible which goes more directly to the 
fundamentals of the alleged problem. 


a leaf from that book In our approach to nicotine? Unless we do, our 1 ong*tgr§ 
prospects become unattractive. • 
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If our business is fundamentally that of supplying nicotine in useful 
dosage form, why is It really necessary that allegedly harmful ■tar* 
accompany that nicotine? There should be some simpler, "cleaner*, more 
efficient and direct way to provide the desired nicotine dosage than the o 

Z: 

present system involving combustion of tobacco or even chewing of tobacco, • .d- 
A conventional 1000 mg. tobacco rod containing about 20 mg. of nicotine is ■«}.; 
smoked to produce only about 1.3 mg of smoke nicotine, accompanied by about ^ 
20 mg. of "tar" and 20 mg. of gas phase matter; and a<s uto e t)ent i o1 part of jjjj ! 
the 1.3 mg of smoke nicotine is lost to the smoker via exhaled smoke — • y 

surely an inefficient nicotine delivery system. It should be possible*to § 

-h'Ol 

obtain pure nicotine by synthesis or from high-nicotine tobacco. It should <> 

; o! 

then be possible, using modifications of techniques developed by the ■ £ > 

- UK 

pharmaceutical and other Industries, to deliver that nicotine to the usd^i^^ 
efficient, effective, attractive dosage form, accompanied by no "tar", gjs “g 


phase, or other allegedly harmful substances. The dosage form could 
incorporate various flavorants, enhancers, and like desirable additives, veniEo 
would be designed to deliver the minimus effective amount of nicotine at thegjs 


desired release-rate to supply the "satisfaction" desired by the user. 3u3£tr> 
a product would maximize the benefits derived from nicotine, minimize 
allegedly undesirable over-dosage side effects from nicotine, and ellmldil^^ 
exposure to other materials alleged to be harmful to the user. For theionJ|l 
term, we should be working toward development of such products — If we do 

s : - 4 ! (A3 

Inevitably someone else will, end there are strong indications that others 
already moving In this direction. ^ 
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In the present real situation, where nothing has been done to counteract 
the adverse allegations about nicotine and where conventional products 
delivering adequate amounts of nicotine dominate the marketplace, no 
abrupt change in our posture or strategy would be appropriate or reasonable. 

The approaches advocated above are aimed at stopping and eventually reversin 
a trend that may In the long term put us out of business, and are Intended t 

lay a framework of philosophy around which research efforts may now begin, ui 

§ 6 

v 

tobacco shows an unusually high content of nicotine, our primary product. 
Hopefully, with time we will be able to develop sophisticated and Improved 
minimum dosage fonns for nicotine which will be more satisfying to the user £ 5 : 

:•< hO 

and free of alleged health hazards. And hopefully, by that time, we will? 

25 ew 

have been able to establish and use information showing that use of nicotjBiew 
fills real, demonstrable human needs, the beneficial effects overriding 
allegedly harmful side effects. 

INDICATED RESEARCH DEPARTMENT ACTIVITIES AMP APPROACHES ; 

If the above is a valid line of reasoning, then our long-term future c 


of action should be as follow: 

1. Recognize the key role of nicotine in consumer satisfaction, and de 
and promote our products with this in mind. 

2. More precisely define the minimum amount of nicotine required for Q 
"satisfaction” In terms of dose levels, dose frequency, dosage form, 
and the like. This would involve biological and other experiments. 

3. Sponsor in-depth studies of the physiological, psychological and 
other effects of nicotine, aimed at demonstrating the beneficial 
effects of nicotine and at disproving allegations that nicotine 
produces major adverse effects. 
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4 . Study, design and evaluate new or Improved systems for delivery 
of nicotine which will provide the minimum satisfying amount 
of nicotine in attractive form, free of allegedly harmful 

V 

combustion products. 

5. Study means for enhancing nicotine satisfaction via synergists, 
alteration of pH, or other means, to minimize dose level and 
maximize desired effects. 

6 . Monitor developments In materials and products which may compete 

with nicotine products or which might be combined with nicotine- 

products to provide added advantages or satisfactions. 

%■ 

7. Monitor work by others which might be aimed at Improved nicotine 5 

,4J 

delivery systems of the type proposed here. :jj 

z 

8 . Search for and evaluate other physiologically active components : g 
of tobacco or Its smoke which may provide desired effects to the! 
smoker. 


tVaude^T TeMueTdrl 
April 14, 1972 
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AMMONIA 


Amonla Is used by RJRT in the following tobacco processing operations. 


(1) Denlcotlnltation of burley tobacco 

(2) Aaooniation of reconstituted tobacco 


Penicotinliation of Burley Tobacco 


t * 

4ZX ■' 

V 1 *■» 


Denlcotlnltation of soae of our burley tobacco gives us greater flexibility 
in the type of tobacco we can use in our products to seat the constantly changing 


<« 


demands by consumers for cigarette products with different tar and nicotine levels. 

This process also permits us to partially or completely compensate for the 

variability la the nicotine content of tobacco from year to year, market to mar- <p 

' Oo 

ket, etc. when desired. 

' . 1 ' 1-0 
In the RJRT denlcotlnltation process,' burley tobacco Is first treated with » 

'■ > 
gaseous aanonla, and then contacted with steam to remove nicotine and excess & 

S to 

ammonia. Since the major portion of the nicotine in the tobacco is present as || a 
nicotine salts {eltate, oxalate, malati), the major portion of the residual n£ 

. ■ * • y. 

is present in the fora of the ammonium salts of the acids. §£ 

Denlcotlnltation produces the following changes in the chemical composition of §£q 
• v t>£ 

. burley tobacco and smokat (1) decreased nicotine content of the tobacco; (2) de- o jjj 

. ; — Q 

created levels of nicotine, related alkaloids, pyratlnss and pyrldlnes in the amoke; q —-jy 

5° 

(3) Increased atoonla content of the tobecco; end (4) Increased level of ammonia . w 

in the smoke. ffiO 

. . ;|$ 

The magnitude of some of the chemical changes that occur in burley tobacco aiid C . 

gS 

" smoke ara shown In Table I.* These date were taken from • report by C. I. Green 
et. si.. KDK, 1976, Mo. 3. 
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Analysis 

Snoke c 


TABLE 1 

EFFECT OF ON PROCESSING ON BURLET 1 SMOKE AND TOBACCO COMPOSITION 

L81P0A LB12QB * Difference L8769A LB769B l Difference* 3 


TPM, eg 
TPM water, ng 
Nicotine, ng 


Puffs 


35.0 

33.0 

ND 

37.*) • 

*1.3 

3.9 

ND 

*1.8 

*1.17 

1.80 

-57 

5.22 

26.5 

27.2 

ND 

27.*) 

8.9 

8.9 

ND 

9.1 

7.03 

7.OB 


7.03 

7.78 

8.*n 


7.89 

og 15.*) 

17.6 

1*1 

19.0 

*19 

50 

ND 

106 

955 

895 

ND 

965 

81 

69 

-15 

93 

87 

178 

105 

128 

257 

• 279 

ND 

31*» 

712 

752 

27 

5*10 

835 

81 

-15 

103 • 

11.2 

10.7 

ND 

- 

1.111 

1.07*1 



2.80 

2.62 


■ 

1.7 

1.H 

-17 

- 

3.22 

1.2*1 

-61 


0.70 

0.82 

17 



31.9 

3.7 

1.70 

26.5 


Carbon nonoxide,n« 15.*) 17.6 1*1 19.0 19.*| 

Formaldehyde, g *19 50 ND 106 103 

Acetaldehyde, « 955 895 ND 965 930 

Acrolein, g 81 69 -15 93 82 

Ammonia, g 87 178 105 128 261 

Hydrogen *;*,'• 

cyanide, g 257 * 279 ND 31*) 322 

Nitrogen 

oxidese, g 712 752 27 5H0 *)70 

Isoprene, g 835 81 -15 103 • 113 

Benzola]- 

pyrene, ng 11.2 10.7 ND 

Weight, g 1.111 1.07*1 

PD, Inches Water 2.80 2.62 

“Sugars, 5 1.7 1.0 -17 

Nicotine,* 3.22 1.2*1 -6i 

tolonU »* k °‘T0 0.82 17 

»Control Burley * L8120A or L8769A Test Burley « L8120B or L8769B 

If Difference ■ 100 (A-B)/B Where A * DN hurley value, B ■ Control hurley 
• '* ' * . 

. ^alue per cigarette 

d ND * No difference; values fall within +10* 

•Nitrogen oxides are expressed as NCfc 


value 





RJRT Is currently using 0-12 percent dpnlcotinized burley tobacco, based on the 
total blend, in all brands except the NOW Family. The NOW brands oontain 18-24 
percent denlcotlnlzed burley tobacco based on the total blend. 


Amraonlatlon of Reconstituted Tobacco 
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Studies on the aenonlation of reconstituted tobacco were started in 1973 as a 
result of R&D studies carried out during the 1930*8 and early 1970. During the 
1950’s, Dr. C. E. Teague, Jr. investigated the aenonlation of tobacco and tobacco 
stems and reported dramatic improvements in the smoking qualities of ammonlated 
tobacco stems. Smoke harshness and irritation^ were reduced and teste properties were ff ^ 

' oil 

improved. ' U? 

■ < 8 


II 

*o 

Ou 


In the early 1970's, a major R&D program was initiated to investigate the physical 

j —> 

chemistry of tobacco and tobacco smoke in an attempt to gain a better understanding&f ok 
the factors affecting smoke harshness, irritation and strength^. These studies le 
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the^bbservatlons and conclusions. 


(1) The pfi of cigarette smoke is important to smoke quality and oan be used as 
a measure of the physiological strength of smoke. 




(2) Anmonie in smoke is one of the major pH controlling oonponents. 

* y .* 

Others include nicotine, amines, organic acids and oar bon dioxide, 

(3) Antonia occurs naturally in tobaooo ranging from almost none in flue-cured 

• 1 

tobacco to over 1 percent in high quality elgar tobaooo. 
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(4) Philip Morris introduced the use of added arsnonla in their cigarette 
products in 1965 * They use diamcnlw hydrogen phosphate in their 
reconstituted tobacco process to liberate annoninuo pectinate prior to 

casting a reconstituted tobaoco sheet (ROM. 1972. No. 10). h 

' O 

z 

(5) Philip Morris brands, especially Marlboro, began growing in sales very j 
rapidly after the Introduction of added rnnoniua. 

|i 

( 6 ) Correlation studies relating increased maoke pH to sales trends showed • < Y > 

pcfc 

very strong positive correlation (RDM, 1973, No. 17), o5 


(7) Studies of the effect of anronia in smoke composition showed a 
reduction in aldehydes, especially formaldehyde ( and an increase in 
the levels of pyridines, pyrazlnes, and minor alkaloids. Smoking 
panel results showed a decrease in smoke irritation and harshness 
and an increase in physiological satisfaction with increasing 


ttomonla content. 


Based on the above observations, it was decided to Investigate the use 
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annoniate^ reconstituted tobacco (G7A) as a means of increasing the smoke pH of UJM&O 
cigarette products. NFO tests indicate that smokers prefer products containing 07A 5 

**• . X •— 

\y • — ; CLcc 

over products oontalning only (untreated reconstituted tobacco). Since the 
introduction in CUB. Filter in 1975,Jjj7A^$ b^^estedjm 6/or introduced in • ; 
nineteen additional brands at levels r a n g ing 4 o 275 p i es, .7 


RJR analytical data show that the current CAMEL Filter, which contains both 
denlootlnited tobaooo (7.6 percent based on total blend) and G7A (27.6*1 percent 1 
on total bland), delivers approximately 36^1 of aomoriia per cigarette in the 
aalnstrua smoke. A two-pack-e-day smoker will be exposed to approximately 1440, 




mnonla. 





BIOLOGICAL DATA OH AMHONIA 


Introduction? 


Amonla la a normal body constituent which participates in many of the body's 
catabolic and metabolic processes. Excess amounts of asnonia produced in the 
body are converted to and excreted as Vrea In the urine. 


ns'QtJ^rni 




. • • -—many conslmfcente ot 

Ammonia or its salts are normal components ofrjuntffood supply. Also a number 

compounds V 




fi 


of ammonia containing Mftgxlafai are considered GRAS when used as miscellaneous 
? and/or general purpose food additives. These include somonium hydroxide, ammonias 
bicarbonate, ammonium carbonate, ammonium saccharin, ammonium sulfate and ammonias 
phosphate. Other specific applications permit the uee of ammonium caseinate, 

, ’ * • • fV' I.* y 

ammonium chloride, ammonium isovalerate, aoonlum persulfate, ammonium sulfide, 
ammonium sulfite, etc. t*J FOOD ptopilcTS 

Clearly, the use of ammonia in the processes described in this paper are 
simller to many of the applications commonly used in the food industry. Bence 
there would be little reason to aspect any undesirable effects.{^Although the 


< 


total BBS In tobacco smoke can be determined, the actual form of the NH£ la probabl; 

. , . . . . . and other organic acids-O 

ae the salts of carbonic add, malic acid, isovaleric add, VRt. Ammonia salts 
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of add a with the exception of the aalte of sttong acid such as hydrochorlc and 
sulfuric acid are usually leas and less toxic than xfca free ammonia. 

• M * 1 i';;., ■ * 

, Benc^ l^compara the level of total ammonia in cigarette smoke with the known 

■ . g\ ■ - -: ■. ••• ■ - ■ . 

biological effects of am&onla ve are no doubt overestimating any affect. ' 

•’ ' * • • 
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Acute Toxicity * - 

The acute oral toxicity (LD50) of asnonia in rata if 350 mg/kg. body might. 
The maximum exposure of 

A two peek a day smoker is estimated to be ityiHini 1.44 mg of RBJ per day. A 
(0 kg. person would therefore be exposed to 0.024 mg/kg body weight. Therefore 
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the LD50 is more then 14000 times the ammonia exposure of the two pack a day 


smoker. 
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Inhslstlon Toxicity ' S 

Ammonia 1 b a respiratory Irritant and Inhalation In high concentrations nay 
causa edema of the respiratory tract, fit of glottis and suffocation. The lethal 

concentration la cats (LC50) vaa determined to be 10000 ppm for one hour. 

Comparison of Smoker Exposure to Threshold Limit Value Exposure . 

because of the extensive use ox ammoniVU"TWBWTTTal^procwaes ouch as la 

the manufacture of fertiliser nitric add, hydratine hydrate, nitriding of steel, 

;*tc. the determination of safe exposure levels for workers in Industry has been , 


o 

,2 


thoroughly investigated. As a result Threshold Limit Values for exposure have 
vv • for aoiBonla the 

been set. It,is of interest to compare the level of exposure permitted industry 


il 

58 



to ahaasexposure a smoker receives when smoking cigarettes. 

* <o 


According to 1961 ACCIH reccanendatlons, the Threshold Limit Value (TLV) for < 


^tu 

eg 


4* O 


annonla is 18 


2 Op 
j.k hit 

of air. It Is estimated that the average person Inhales 10 nTj ^ g5to 
air in an eight-hour period (International Commission on Radiology Protection: Repajjl 

»• ’ Q Sfc 

of Task Croup on Reference Han, Pergamon Press). During an eight-hour work day, a 'o 

% fh iLf 

person working in an atmosphere containing 18 mg of ammonia per cubic meter of air 

$3 ' 


would inhale 180 mg of cmonia. This is 125 times the estimated daily dose for a 

V * ‘j. 

two-pack-s-day CAMEL Filter smoker. 


V) * . 




These two types or exposure nay not be comparable because the occupational 
’exposure is spread over an eight-hour day, and tke cigarette exposure occurs during 
- Irregularly apaoed intervals throughout the day. According to ACCIH regulations, a 

2 <A i • 1 m 


L ;abort-term exposure limit (less than 15 minutes) to acnonla at 27 wg/m^ is 

/‘permissible. A peraon working in an atmosphere oontalning 27 mg of aroonly^m e >ubl » 
sk;-,. 1 ,-m«A«r of air would Inhale 8.4 mg of mtmcnis in 15 minutes. This is over 200 times 



/amount of asaonla a smoker would inhale if he or she smoked one CAtCL Filter cigarette 


iji 


very 15 minutes. 
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Federal Trade Commission 


TAR, NICOTINE, AND CARBON MONOXIDE 
OF THE SMOKE OF 1107 VARIETIES 
OF DOMESTIC CIGARETTES 










BRAND NAME 


DESCRIPTION 


TAR NIC CO 



RIVIERA 


100 

‘F 

SP 

FF MEN 

17 

1.2 

16 

RIVIERA 


100 

F 

SP 

LT MEN 

11 

.9 

11 

RIVIERA 


KING 

F. 

HP 

FF MEN 

17 

1.1 

15 

RIVIERA • 

, 

KING 

F 

SP 

FF MEN 

15 

1.1 

13 

RIVIERA 


KING 

F 

SP 

LT MEN 

11 

.9 

■ 11 

ROTHMANS* 


KING 

F 

HP 


16 

1.2 

18 

ROTHMANS* 


• KING 

F 

HP 


16 

1.2 

NA 

ROTHMANS* 


KING 

F 

HP 

SPECIAL 

12 

1 

12 

ROTHMANS* 


KING 

F 

HP 

SPECIAL 

13 

1.1 

NA 

ROTHMANS* 


KING 

F 

HP 

EXTRA-LT 

10 

1.1 

NA 

SALEM 


100 

F 

HP 

LT MEN 

11 

.9 

11 

SALEM 


100 

F 

HP 

SLIM MEN 

9 

.7 

8 

SALEM 


100 

F 

SP 

MEN 

17 

1.2 

18 

SALEM 


100 

F 

SP 

LT MEN 

9 

.7 

11 

SALEM 


100 

F 

SP 

ULTRA-LT MEN 

5 

.5 

8 

SALEM 


KING 

F 

SP 

MEN . 

16 

1.3 

18 

SALEM. 


KING 

F 

SP 

LT MEN 

10 

.8 

12 

SALEM 


KING 

F 

SP 

ULTRA-LT MEN* 

5. 

.4 

7 

SALEM GOLD 


KING 

F 

HP 

MEN 

18 

1.4 

18 

SALEM GOLD 


KING 

F 

HP 

LT MEN 

13 

1 

15 

SALEM* 


100 

F 

HP 

SLIM MEN ULTRA 

5 

.4 

8 

SALEM* 


100 

F 

HP 

SLIM-LT MEN 

9 

.7 

8 

SALEM* 


100 

F 

SP 

MEN 

15 

1.1 

17 

SALEM* 


100 

F 

SP 

LT MEN 

8 

.7 

10 

SARATOGA 


120 

F 

HP 


14 

1.1 

13 

SARATOGA 


120 

F 

HP 

MEN 

14 

1.1 

13 

SATIN 


100 

F 

SP 


12 

1 

13 

SATIN 


100 

F 

SP 

MEN 

12 

1 

13 

SAVANNAH 


100 

F 

HP 

SLIM-LT SLIM 

8 

.7 

8 

SAVANNAH 


100 

F 

HP 

SLIM-LT MEN 

7 

.6 

7 

SAVVY* 


100 

F 

SP 

LT 

12 

1.1 

13 

SAVVY* 


100 

F 

SP 

LT MEN 

12 

1.1 

13 

SAVVY* 


100 

F 

SP 

ULTRA-LT 

e 

.7 

5 

SCOTCH BUY* 


100 

F 

SP 

FF 

14 

.9 

18 

SCOTCH BUY* 


100 

F 

SP 

LT 

8 

.7 

11 

SCOTCH BUY* 


100 

F 

SP 

LT MEN 

9 

.7 

12 

SCOTCH BUY* 


100 

F 

SP 

ULTRA-LT 

5 

.4 

7 

SCOTCH BUY* 


KING 

F 

SP 

FF 

14 

,9 

16 

SCOTCH BUY* 


KING 

F 

SP 

LT 

9 

.6 

12 

SCOTCH BUY* 


KING 

F 

SP 

LT MEN 

9 ■ 

.7 

13 

SCOTCH BUY* 


KING 

F 

SP 

ULTRA-LT 

5 

.4 

6 

SEBRING* 


100 

F 

SP 

FF 

14 

.9 

18 

SEBRING* 


100 

F 

SP 

FF MEN 

17 

1 

18 

SEBRING* 


.100 

F . 

SP 

LT 

8 

.7 

11 

SEBRING* 


100 

F 

SP 

LT MEN 

* 

.7 

12 

SEBRING* 


100 

F 

SP 

ULTRA-LT 

5 

.4 

7 

SEBRING* 


KING 

F 

SP 

FF 

14 

.9 


SEBRING* 

• 

KING 

F 

SP 

FF MEN 

14 

.9 

16 

SEBRING* 


KING 

F 

SP 

LT 

9 

.6 

12 

SEBRING* 


KING 

F 

SP' 

LT MEN 

9 

.7 

13 

SEBRING* 


KING 

F 

SP 

ULTRA-LT 

S 

.4 

6 

SEBRING* 


KING 

NF 

SP 


20 

1.1 

15 
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BRAND NAME 


DESCRIPTION 


TAR NIC 


CO 



VALUE TIME* 

100 

F 

SP 

FF MEN 

17 

1 

18 

VALUE TIME* 

100 

F 

SP 

LT- 

e 

.7 

11 

VALUE TIME* 

10.0 

F 

SP 

LT MEN 

9 

.7 

12 

VALUE TIME* 

100 

F 

SP 

ULTRA 

5 

• .4 

7 

VALUE TIME* 

KING 

F 

SP 

FF 

14 

.9 ' 

16 

VALUE TIME* 

KING 

F 

SP 

FF MEN 

14 

.9 

16 

VALUE TIME* 

KING 

F 

SP 

LT 

9 

.6 

12 

VALUE TIME* 

KING 

F 

SP 

LT MEN 

9 

.7 

13 

VALUE TIME* 

KING 

F 

SP 

ULTRA 

5 

.4 

6 

VALUE TIME* 

KING 

NF 

SP 


20 

1.1 

IS 

VANTAGE 

100 

F 

HP 

ULTRA-LT 

5 

.5 

6 

VANTAGE 

100 

F 

SP 


6 

.6 

' 8 

VANTAGE 

100 

F 

SP 

MEN 

6 

.6 

10 

VANTAGE 

100 

F 

SP 

ULTRA-LT 

5 

.4 

7 

VANTAGE 

KING 

F 

HP 

ULTRA-LT 

5 

.5 

6 

VANTAGE 

KING 

F 

SP 


8 

,6 

8 

VANTAGE 

KING 

F 

SP 

MEN 

8 

.6 

9 

VANTAGE 

KING 

F 

SP 

ULTRA-LT 

5- 

.5 

7 

VICEROY 

100 

F 

HP 


17 

1.2 

14 

VICEROY 

.100 

F 

HP 

LT 

12 

.9 

14 

VICEROY 

100 

F 

SP 


17 

1.2 

14 

VICEROY 

100 

F 

SP 

LT 

12 

. 9 

14 

VICEROY 

100 

F 

SP 

ULTRA-LT 

5 

.5 

6 

VICEROY 

KING 

F 

HP 


16 

1.1 

14 

VICEROY 

KING 

F 

HP 

LT 

11 

. 9 

12 

VICEROY 

KING 

F 

SP 


16 

1.1 

14 

VICEROY 

KING 

F 

SP 

LT 

11 

.9 

12 

VICEROY 

KING 

F 

SP 

ULTRA-LT 

6 

.5 

6 

VIRGINIA SLIMS 

100 

F 

HP 

SUPER-SLIM 

6 

.5 

6 

VIRGINIA SLIMS 

.100 

F 

HP 

MEN SUPER-SLIM 

6 

.5 

5 

VIRGINIA SLIMS 

100 

F 

HP 

LT SLIM 

8 

.7 

8 

VIRGINIA SLIMS 

100 

F 

HP 

LT MEN SLIM 

8 

.6 

8 

VIRGINIA SLIMS 

100 

F 

HP 

ULTRA-LT SLIM 

6 

.5 

6 

VIRGINIA SLIMS 

100 

F 

HP 

ULTRA-LT MEN SL 6 

.5 

6 

VIRGINIA SLIMS 

100 

F 

SP 

SLIM 

14 

1.1 

12 

VIRGINIA SLIMS 

100 

F 

SP 

MEN SLIM 

IS 

1.1 

12 

VIRGINIA SLIMS 

120 

F 

HP 

LT SLIM 

4 

1 

13 

VIRGINIA SLIMS 

120 

F 

HP 

LT MEN SLIM 

14 

1.1 

13 

VISTA* 

KING 

F 

HP 

LT GEN 

11 

.7 

NA 

WINSTON 

100 

F 

HP 

LT 

9 

.7 

10 

WINSTON 

100 

F 

HP 

ULTRA-LT 

6 

.5 

8 

WINSTON 

100 

F 

SP 


17 

.1.1 

17 

WINSTON 

100 

F 

SP 

LT 

10 

.7 

13 

WINSTON * 

100 

F ■ 

SP 

ULTRA-LT 

4 

.4 

6 

WINSTON 

KING 

F 

HP 


18 

1.3 

17 

WINSTON 

KING 

F 

HP 

LT 

10 

.7 

11 

WINSTON 

KING 

F 

HP 

ULTRA-LT 

5 

.4 

7 

WINSTON 

. KING 

F 

SP 


17 

1.4 

14 

WINSTON 

KING 

F 

SP 

LT 

10 

.7 

11 

WINSTON 

KING 

F 

SP 

ULTRA-LT 

6 

. 6 

7 

WINSTON SELECT* 

100 

F 

HP 

LT 

11 

.9 

13 

WINSTON SELECT* 

' 100 

F 

HP 

SLIM-LT 

10 

.8 

9 
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January 11, 1990 


RJ.Reynolds Tobacco Comoan 

.f t. “j* 



Principal 

willow Ridge School 
480 Willow Ridge Drive 
Amherst, NY 14180 

Dear Sir or Madam: 

A number of your fifth grade students have written R.J. Reynolds 
Tobacco Company commenting that they do not feel our oompany 
should allow the use -of our brand names on children's toys and 
candy cigarettes. 

As information, R.J. Reynolds Tobacco Company's policy Is not to 
allow our brand names to be used on toys or candy cigarettes and 
any current use of our brand names in this fashion is not sanc- 
tioned by our company. 


Some of the students also commented about the -controversies 
surrounding cigarette smoking* The tobacco industry considers 
smoking to be a custom for those adults who derive pleasure from 
it. We believe that whether to smoke or not is'a decision that 


should be freely made by individuals who have roadbed the age of 
mature judgment. Accordingly, our advertising i£ directed to 
adult smokers and not younger people. 


The tobacco industry is also concerned about the Charges being 
made that.smoking is responsible for so many serious diseases. 
Long before, the present criticism began, the tobacoo industry, in 
a sincere attempt to determine vha't .harmful effects, if any, 
smoking might have on human health, established The ’Council for 
Tobacco Research— USA. The industry has also supported research 
grants diraoted by the American Medical Association. Over the 
years the tobacco industry has given in excess of $162 million to 
independent research on tne controversies Surrounding smoking —** 
more than all the voluntary health associations combined. 

Despite all the research going on, the simple and unfortunate 
fact is that scientists do not know the cause or causes of the 
chronic diseases reported to be associated with smoking. The 



httD://leaacv.librarv.ucsf.edQ/ltdfektiOiaO@Edi 
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Principal 
Page Two 

January 11 f 1990 


Pi.J. fWynoW. Tobacco us a 
Wlnaert-Stfcm, N.C r7iCi> 


answers to the many unanswered controversies-surrounding, smoking, 
and the fundamental onuses of the diseases often statistically 
associated with Snaking •** we believe oan only be determined 
through much more scientific research* Our .company intends, 
therefore, to continue to support such research in a continuing 
search for answers* 

we would appreciate your passing this information along to your 
students. You may also be interested in the enclosed 
' publications presenting the position of our company and the 
tobaoao industry on the issue of youth smoking* 

sincerely, 

9 d '^’4& 5jc h 

(Mrs.) Jo F. Spach 
Manager, Public Information 
Public Relations Department 

JFS/jmd 

Enclosures 


//legacy.librarv.ucsf.eQoi/ltd/ckdQ^aQ,Qfedf. id 
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BRITISH MEDICAL JOURNAL 

r- LONDON SATURDAY FEBRUARY 7 1959 


LABORATORY CONTRIBUTIONS TO THE TOBACCO- 
CANCER PROBLEM* 

IV 


ERNST U WYNDER, M.D. 

Heed, Section of Epidemiology, Divitlon of frewnth-e Me*Heine, SlowKetterlnf institute. A’*»• VcrJt; AttotUt,- 
frojtttor of Preventive Medicine. Sloan-JCtth-rlng Divitlon. Cornell University Medical Cotlcfc. Sen- York 


The turn total of cvideoee linking smoking to cancer 
of the respirator)' tract is based upon different types of 
evidence: presumptive, epidemiological, pathological, 
animal, and chemical. All of the evidence so far 
established demonstrates smoking to be a carcinogenic 
factor. It is now our task to bring the problem posed 
b> this association to a successful solution. The present 
report represents an evaluation of the contributions that 
laboratory research it making in this ileld. 

The importance of laboratory work is oot to prove 
that smoking is a cause of cancer in man. Such proof 
can only come from human epidemiological investiga¬ 
tion. Laboratory research can. however, contribute 
to, and give a logical explanation for. the human 
findings. Jus: -< an animal experiment cannot disprove 
tha: a given factor causes cancer in mar. because of 
possible species differences, so. by itself, an experiment 
cannot prove a given agent to be carcinogenic to man. 
Ii is primarily as i corollary to the human findings that 
the animal experiment has il» significance. The basic 
tasks of iaboratorv research, which are of a biological 
and chemical nature, are to identify the specific agents 
in a given product that produces cancer and to devise 
ways and means whereby such agents can be reduced or 
removed. In so doing, we can only assume that the 
agents responsible for the activity in animals are alto 
responsible for the human aetiv ity. In view of the many 
similarities established for tumour growth in animals 
and man, such an assumption, though it cannot be 
proved, stands on a firm foundation. 

Most cancer researchers would surely agree that once 
a carcinogen has been identified in a given material 
suspected to be aclivt for man and proved to be aetive 
for animal tissue, particularly when this is demonstrated 
for several species of animals, such an agent should, 
if at all possible, be reduced or eliminated from man's 
environment It is along these lines that laboratory 
research, at it applies to (be tobacco-cancer problem, 
has its greatest significance. It is now our purpose to 
review the methods followed in respect to this work and 
the results already achieved. 

Methods of Study 

* Since the primary purpose of the biological study is 
to establish the activity of the agents suspected to be 
carcinogenic, the test site is perhaps lets important than 

•!*n«nttd More tht Seventh l.vurMiiof.sl’cJfijtr’cTnfreis 
in London. July II, JWI. 


is generally considered. In choosing the test site, orw 
must be sure not only to use a wilt which is not too 
sensitive to tumour formation, but also to avoid one in 
which tumours cannot be produced even with very potent 
carcinogens. In general, it would be advantageous to 
use the type of tissue similar to the one involved in 
man. In view of these considerations, the subcutaneous 
tissue of mice would be t le»s useful site because it does 
not yield epithelial tumours and also because it hat 
been shown to be quite sensitive to a large variety of 
substances. On the other band, the lungs of mice would 
not represent a good test organ, since, even upon inhaliaE 
high doses of potent polynuclear hydrocarbons.'**fi 
has been difficult to produce lesions ;n the bronehus 
mice. The skin, on the other hanu. is a satisfactory 
site not only because of ease of arr ; <Cdtien. but a!»o s 
because it represents a type of si>-i:c similar to the 
- epithelial tissue of the respiratory tract. 

An important factor when letting ? product to which 
man is exposed is to test this product under a condition 
similar to that under which man is e.xpo>ed. Thus we 
should smoke tobacco in a manner simulating human 
smoking habits, and should not distil the tobacco smoke 
in a closed container. Another Important principle is 
that, w-hen testing a substance tU'-veted to be onl> 
weakly carcinogenic, the substance sl.oJd be applied in 
maximum concentration over a maximum period of 
time. With these considerations on methodology we 
shall review the actual experiments already completed. 

BIOLOCJCAL DATA 
Lime Stodits 

A number of experiments have been conducted 
exposing mice to cigarette smoke. A« could be expected 
from similar experiments wiih pure carcinogens, it is 
most difficult to produce bronchiogenic lesions in this 
manner. The method Is particularly difficult with 
tobacco smoke because if the concentration of the smoke 
is too high animal mortality is too great. Campbell, 
and later Eetenbcrg, have succeeded in producing 
pulmonary adenomas in susceptible mice by exposing 
the animals to varying concentrations of cigarette 
smoke.' »* Lorens obtained negative results." In a 
more recent and detailed study, she Leuchienbargers 
found that there is an increase in hyperplasia, metaplasia, 
dysplasia, and carcinoma In tint when mice are exposed 
to cigarette smoke fora relatively short period of time.* 1 
These experiments are of interest because they show 

fill 
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me same lypet ol ttrly bronchial changes as demon* 
slrated by Auerbach and others 111 ** in human 
lungs.** Using a more direct approach, Rockey applied 
condensed cigarette smoke to the trachea of dogs for 
about 11 months, noting severe metaplasia of the 
epithelium.** Blackloek, injecting tobacco smoke 
condensate together with tubercle bacilli into the hilum 
of rats, waiiable to produce two carcinomas in the 
eight rats infeed in this way. 4 

Though inhalation studies, therefore, hive so far not 
produced any actual broochiogenic carcinomas in the 
experimental animal, a result which could not be 
expected because of the toxicity of bigb doses of 
tobacco smoke and in view of the fact tbit tbit has 
been difficult even with bigb concentrations of 
polycyclic*, the available evidence has nevertheless 
Indicated an abnormal reaction of the pulmonary and 
bronchial tissue to tobacco smoke and in one instance 
the production of carcinoma in this tissue when the 
smoke condensate was directly applied. 


SUb Stedit* 

There are surprisingly few experiments dealing with 
the production of skin esnetr in animals upon applica¬ 
tion of tobacco smoke condensate In view of the attention 
given to the problem. Jo fact, until 195) no study had 
been done with condensed tobacco smoke. At that 
time we published our first report showing the production 
of 44*; cancers and 59% papillomas among CAF, mice 
which had been painted with a 50 * tar-aceton.- aolution 
three times a week.** 1c 1955 we reported 4 * the 
production of cancers in two additional strains of mice, 
Swiss and C... Since this time we have reported positive 
results on yet another mouse strain.*' In the meantime. 
Hammer and Wood house, as well as Passey, reported 
their inability to produce skin cancer in mice with 
tobacco tar. 1 * 11 However, at will be shown subse¬ 
quently. the negative results are not necessarily due to 
differences in British and American tobaccos but rather 
to the fact that the tar was applied at a subtbreshoid 
level. The fact that tobacco tar it carcinogenic to mouse 
skin has since been confirmed by Sugiurt, by Bock, by 
Orris, and by Engclbreifc-Holm. 4 “ *' «* These studies 
leave no doubt that tobacco smoke condensate Is 
carcinogenic to mouse epidtrmts. In more recent 
experiments we demonstrated that carcinogenic activity 
is also prevent in cigar and pipe smoke. 14 In fact, we 
found a slightly greater activity jn cigar and pipe smoke 
than in cigarette smoke. 

Carcinomas have bees produced sot only in mice but 
also in rabbits. Roffo published a whole series of 
articles on the production of cancer In rabbit ears with 
a tobacco smoke distillate. 41 However, it could be 
argued that this distillate represented a variance from 
the tobacco smoke condensate. We recently reported 
the production of carcinoma in rabbit cart after applying 
cigarette smoke condensate over a period of six years 
five times a week, ICO mg. per painting, te a 50% tar- 
acetone solution: 100% of the rabbits developed 
papillomas and 115% of 48 rabbits developed histo¬ 
logically proved cancers. Two of these cancers showed 
widespread metastetet. 14 

In summary, biological experiments to date have 
proved that tobacco smoke condensate It carcinogenic 
to at least two species of animals and several strains of 
mice. 


Before the chemist could proceed to identify the actm 
materials, biological study had to be conducted to 
determine the particular components of the total tar In 
which the majority of the activity is located. In a 
large-scale study, summarized in Fig. 1, we hive shows 
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that the majority of the active fractions pf tobacco 
smoke condensate are in the fraction whifei is eluted 
with carbon tetrachloride from the neutral Ir" This 
fraction, representing only 1.7% of the total Ur, 
produces 100% cancer in animals when applied la 10% 
concentration. We did observe some activity in other 
fractions. However, it cannot, be said whether this is 
a result of independent carcinogenic substances or 
-whether it is the consequence of unsatisfactory chemical 
separation. Preseot data suggest that in the basic 
portion of the tar, where poiynuciear substances arc not 
thought to remain, there are at least cocarcinogenic 
elements. 4 ' This is believed to be the cese not only 
because of the high hyperplastic reaction obtained with 
this material, but also because it increased the tumour 
yield when added to the neutral ur. However, we 
conclude at this time that the major carcinogens are in 
the carbon tetrachloride fraction of the neutral tar. 


Chemical Data 

The chemical studies have been directed toward 
identifying the agents in tobacco suspected to give rise 
to the carcinogenic activity of the total tar. The first 
suspicion obviously falls upon the higher aromatic 
polytyclics, since it is a well-established principle that 
the burning of any organic nutter will give rise to these 
substances.* >* A large number of investigators (save 
now identified J:*-benzpyrtn* in tobacco smoke 
condensate, ranging bp to 2 *g. per 100 eigarettes.* 4,11 
is it Mint tut isaiai | t i, |tM „|| r realised, of 

course, that ibis amount of benzpyrene is not sufficient 
to account by itself for the carcinogenic activity of the 
total tar. Wt have also reported the identification of 
1 :.2:5:6-dibenzan(hracene in cigarette smoke condensate 
again, though in minute amounts.** Tentative tpectro- 
graphlc identification has also indicated the presence of 
additional carcinogens such at 1: 5 -bminthneene.* ,, ** t 
1: 2-benzpyrene,* * ei« si j: j'.beozperyleoe," ** ** 
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chrysene,"“ 3:J:P:l0-dibenzpyrene," tod J:4:8:9- 
tiibcnzpyreoe.'* ** The last-named bat also been tested 
by Bul-HoI, but hat relatively little biological activity 
for the akin." Recently, Hoffmann, and alto Van 
Duuren, have identified 3:4-benzfluoraotheae, which we 
have proved to be carcinogenic to mouse thin.**" 
Additional hither aromatic polycyclies identified but not 
yet tested for eereinogenie activity include benz(mno)- 
fluoranthene, 10:11‘benzfluorantbeoe, and ll:12-beoz* 
fluoranthene." *' *■ 

Chemical work done at present In our laboratory is 
directed toward determining additional polycyclies in the 
viriout tobacco fractions found to be carcinogenic. In 
Table 1, as most recently completed by Dr. Hoffmann, 
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we show tkt identification of higher aromatics 
present in the carbon tetrachloride fraction of the 
neutral tar Even though at present we may still 
not have identified all of the polycyclies responsible for 
the total activity of this fraction, the activity of this 
fraction is largely due to polycyclies. There obviously 
remain other polycyclies still to be identified, a project 
which may be of greater academic than practical 
importance, since it may be assumed that polycyclies are 
produced in the same macner. These tables also show- 
the identification of polyeyelicsin FractionC, representing 
one of the tec subtractions of the 830' C. pyrolysate of 
hexane extracted tobacco which, in 0.01 % concentration, 
proved to be biologically active.*' It is of interest that, 
even though a whole range of polycyclies was Identified 
in the 8SO* C. pyrolysate (Table II), only Fraction C in 
a 0X>] % concentration proved to be biologically quite 
active, while Fraction B had very minor activity. This 
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would suggest that the majority of the carcinogenic 
polycyclies present in tobacco tar chromatograph in the 
region of benzpyrene. 

The identification of 3:4 benzfluoranthtne as ao 
active carcinogen represents a case in point. Additional 
work in which Dr. Hoffmann is engaged concerns studies 
with radioactive benzpyrene and 1:2:Jtfi^ibenz. 
anthracene, and is designed to determine the effectiveness 
of our chemical separation schemes in removing the 
benzpyrene present in the tout tar in the final solutions. 
Though the higher polynuclear substances are the only 
carcinogens present in tobscco, they are the major 
carcinogenic components, and may be regarded as a 
standard on which to predict the carcinogenic activity 
of any type of tobacco smoke condensate. 

Preventive Approaches 

Having determined the major tobacco carcinogens, 
it now remains to be considered bow the carcinogenic 
activity of tobacco smoke could be most effectively 
reduced. 


DwHIrtpMM Stidki 

In view of the established principle of carcinogenesis 
that the higher the dose the greater, up to a given point, 
the tumour yield, it became pertinent to establish this 
factor for the ex- .. 
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perimental animal." 
In Figs. 2 ar.d 3 we 
summarize the data 
in this respect. They 
indicate that there is 
a minimum as well 
as nn optimum level 
at which tobacco 
smoke condensate 
produces cancer in 
l h e experimental 
animal, and that the 
minimum level is 
about one-third of 
the optimum level. 
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These studies are of academic importance in that they 
demonstrate the reasons why certain investigators may 
have been unable to produce tumours with tobacco 
products. More important, they are of practical 
significance in that they show that if tar exposure is 
reduced below a certain point tbe rate of tumour 
formation, at least in the experimental animal, is 
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*.*■»!» icuubcu. 4 ii i/m retpcci toe> me simuar to 
the epidemiological studies which show the tame 
relationship. In view of these conclusions it becomes 
of obvious practical importance to determine waji by 
which the tar content of the tobacco smoke condensate 
can be reduced. 

Tobacco Type* 

Considerini the possibility that various tobacco types 
might differ in the production of carcinogenic substances, 
we undertook a study of cigarettes made of pure Burley, 
Maryland, Turkish, and Virginia tobaccos. 1 * The results 
of these studies are summarized in Fig. 4, and indicate 

no significant varia¬ 
tion in carcinogenic 
activity, even though 
there are obvious 
variations in nico¬ 
tine content and 
thus in the base- 
free fractions of 
these tar*. These 
comparisons could 
w be made only for 
the base-free portion 
$ of the tars, since the 
nicotine content of 
the Burley tobacco 
is too high for biological testing. We conclude at the 
present time that tobacco selection, though it can greatly 
influence the nicotine content and certainly can also 
influence the total tar content of the condensate, will 
not significantly influence the carcinogenic activity of 
the tar on a gramme-to-gramme basis. 
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Filler Clear-run 


In view of the points emphasized by the dose-response 
studies, vc were interested in conducting studies with 
filter cigarettes. As summarised in Fig. S.* 1 these studies 

indicate that on a 


f 


*• • •** •ran -* 
win,*. 


"l 


I 


i 


gramme-to-gramme 
basis the carcino¬ 
genic activity of tar 
obtained from filter 
cigarettes is similar 
to that of unfiltered 
cigarettes. Therefore 
it is established that 
a mechanical filter 
cannot selectively 
remove the carcino¬ 
genic materials front 
tobacco smoke, 
which, knowing the physical make-up of lobaceo smoke, 
could have been predicted. A filter thus serves iu 
purpose not because it removes certain components of 
tobacco tar selectively, but bemuse it can iowtr the total 
tar content of the smoke. Any filter which does not 
fulfil this requirement is not useful. In the past some 
tobacco manufacturers, while employing a fairly efficient 
filter, used high tar-yielding tobaccos. Such smoking 
products arc misleading to the consumer. Tar reduction 
can be most effectively achieved by a combination of 
efficient filtration and proper tobacco tcfeciion. 


• *J .'I • **« Ml, ..I ■.* 

Fic. Pcrttnutt et cancers it tS 
months. with different lypes of 
cigarette. 


Data recently reported showing the tar content of 
filtered and unfiltered cigarettes as currently smoked In 
the United States indicate that to-day there is a 
cognizance of this principle by at least some of the 
tobacco manufacturers in this country.* 1 As indicated 
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in Tabic III, a marked zeduction is some of the major 
cigarette brands in the United States has taken plaee. 
This movement Is to be encouraged, and it is hoped 
that before long all of the tobacco manufacturers in 
the United Stales and elsewhere wiU follow suit While 
such a move w-fli not present a smoker from developing 
lung cancer, present evidence indicates that it will reduce 
hit chances of developing this disease. 


Fyrotyils Sludiu 

Jn biological experiments we have shown that an 
extract of tobacco is only weakly carcinogenic compared 
with tobacco smoke condensate. 41 There is present 
in unbumed tobacco a wry small amount o^nome higher 
aromatic polycyclics which arc apparently fdrmod during 
the curing process.*• 1111 However, it is dear that the 
majority of the higher polynuclear substances-are formed 
during the combustion processes of tobacco. 

We have set out to undertake a series of studies to 
determine the temperature ranges at which the majority 
of the carcinogens are formed. We have pyrolysed 
hot-hexane-extracted tobacco at temperatures ranging 
from SSO* C. to 560* C. and found that the formation 
of Carcinogens is related to the burning temperature. 
It does not appear 
to be so much 
related to the pre¬ 
sence or absence of 
oxygen, sinee the 
activity of tbe SSO* 

C. pjrolysate in 
nitrogen and with 
t h e addition of 
oxygen was similar. 

However, we found 
that when the 
temperature was 
reduced below 700’ 

Cm the biological 
activity was greatly 
reduced (Fig. 6). M 

We w ere interested 
in investigating this 
problem from a number of different aspects. We 
smoked cigarettes with a high and a low puff volume in 
an effort to determine whether this would alter the 
carcinogenic activity. In view of the fact that maximum 
temperatures reached in these cigarettes are quite similar, 
K4* C. iJO* C. we did ju»t expect a variation In 
activity, and. indeed, none w js found.* 1 It is of interest 
in this respect that the cigarettes smoked with a high puff 
volume yielded more tar. However, all our experiments 
are based upon a gramme-to-gramme comparison. We 



Fio. 6.—Tumour formation in aucc 
upon application of pyrolysis products 
ot b«JUM eitraei of tobacco obtained 
a: Afferent temperatures. 
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also set out to test whether agamies smoked hallway or 
to the butt end would show- different activity, since 
repyrolysls of condensed tar might produce more 
carcinogenic material. However, the results again 
showed a similarity in biological activity even though 
the tar yield of cigarettes smoked to the very butt 
end is obviousl) greater than of those smoked halfway 
down.** 

Finally, we have studied the comparative activity of 
cigar, pipe, and cigarette tars. We found cigar and 
pipe ur somewhat more active, which, we believe, it 
due to the fact that cigar and particularly pipe tobacco 
bums at a high level for a longer period of time than 
does cigarette tobacco, even though the maximum 
temperature of cigarettes is higher than that of pipes. 
These temperature studies have been reported in detail 
by Touey and Mumpower. and are summarized in 
Fig 7.** “ In burning at a high temperature for a longer 





period of time ihe combustion may be more complete 
in cigars and pipes. Obviously the formation of ihe 
carcinogens from organic material is not only a 
consequence of maximum temperature, but also of the 
duration of contact with a given temperature level. 
Present evidence strongly suggests that modification of 
temperature levels, if achieved, could influence the 
formation of carcinogens in tobacco. 

litudi af Precursors 

By studying precursors we planned to determine 
whether there were any components in tobacco smoke 
condensate which would be particularly susceptible to 
the formation of higher aromatic polycyclic*. We 
washed tobacco wjih hot hexane and smoked the 
extracted tobacco Of immediate imerest is the fact 
that, though only $.4% of the tobacco by weight was 
removed, the ur yield of this cigarette was 35 ’i less 
than that of an ordinary cigarette.' 1 However, on a 
gramme-to-gramme bash, one of the two experiments 
showed a somewhat decreased activity and the other 
showed no decrease in activity tr.im regular ur. 
Therefore, at present w-t must coiwltulc that this method 
cannot effectively reduce the carcinogenic activity of 
tobacco tar. Lindsey had prcvi.vudt shown some 
reduction in benzpyrene content o: hexane •extracted 
tobacco.** However, our studies do not show a 
reduction of benzpyrene in hexane-extracted urs. 

Lindsey has shown that a large v^r.ety of agents 
present in tobaeee can produce higher aromatic poly, 
cyclics whrr. pyrolywd,'* Lam ha* r..ro!v<ed some of 
the sterols present in tobacco and La* identiiied higher 
aromatic poly cyclics.** We have shown this py roly sale 
to be biologically active on mouse *km.- fn’vie'w of 

a 


inesc ooxei valium it woo,a oe most o.mcuu to remove 
any given substance from tobacco in the absence of 
which no poly-cyclics could be formed. We believe, 
therefore, thai even though the difftrem components in 
tobaeco may vary in their relative susceptibility to form 
higher aromatic polycydics, a removal of certain 
substances from the tobacco itself would not be a 
practical way of reducing its carcinogenic activity upon 
being smoked. 

Practical Preventive Measures 

The practical preventive measures as derived from 
completed laboratory work fall into the following 
categories. 

1. Lowering of Tor Content in View oj Sttitiici on 
Dose~ Response Levels.— This can be attained through 
effective filtration and tobacco selection. The greater 
the decrease in tar content of a given cigarette the lower 
the liability to csoerr development. This is a practical 
step which can be undertaken by the tobacco industry 
without delay. 

2. Temperature Reducsantr. — \V« are currently 
engaged in I study of a number of substances, including 
aluminium products, to determine whether the 
temperature of the tobacco during smoking can be 
lowered sufficiently to influence the formation of 
polynuclear substances.** A number of suggestions 
have been made to cool the main si ream of the smoke. 
However, since the carcinogens undoubtedly are formed 
in the burning process, it is here that we must concentrate 
our efforts. 

3. Modification of Pyrolysis .—Through the use of a 
variety of catalysts we are currently engaged in 
determining whether the polynuclear content of tobacco 
smoke condensate can be reduced" The idea of 
catalysts, which is useful in the peirolcum industry, may 
be less applicable in the case of tobacco because of 
shorter contact' lime. However, work completed so far 
suggests that the polynuclear content can be altered. It 
also seems to affect the proportion of different 
polynuclear substances. These studies are still in the 
preliminary stage, and it remains to be determined 
through combined biological and chemical investigations 
whether there is a particular catalyst or group of 
catalysts which could reduce in a practical fashion ihe 
carcinogenic activity of the tobacco smoke condensate. 

Conclusion 

In summary, we have reviewed the work being 
conducted in variout laboratories throughout the world, 
and particularly in our own laboratory, relating to the 
tobacco-cancer problem. We have stated the purpose 
of the laboratory experiment, the direction in which 
it must go. and have emphasized the relationship that it 
bears to the human epidemiological study. Like any 
ether phase ef scientific investigation, it is the 
cooperation in different areas of scientific activity which 
furthers the achievement of a solution to any given 
problem. While only the epidemiological study can giv e 
definite proof of the relationship of smoking and lung 
cancer, the studies in the laboratory are essential in 
providing a practical solution to thi> problem, short of 
abolishing the smoking habit. Knowing that man will 
continue lb smoke regardless of the evidence, we must 
expand our laboratory work in order to provide a 
practical solution to the problem. The thousands of 
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Jhfj loti in every couniry each year from cancer ©i 
the respiratory tract demands that we expedite our 
efforts. It is hoped that with the evidence already ut 
hand a practical solution may be within our reach, il 
is toward this end that laboratory studies involving the 
smoking-cancer problem must now be directed- 
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Stuffy of the recorded death rates from lunf cancer in 
different parts of the world shots* that there is a fairly 
dose relationship betwaen the present national mortality 
from the disease and (he national consumption of 
cigarettes 20 to 23 years ago. Data for 16 countries. 
arc given in Table I and illustrated in ihe Chan, in 
which for each country the standardised mortality of- 
men in 1952-4 is set against the consumption o! 
cigarettes per adult (of both sexes) in 1920. The latter 
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PURSUANT TO THE FEDERAL CIGARETTE 


LABELING AND ADVERTISING ACT 



ISSUED: 1996 




COMMISSION ACTIVITY 


On August 11, 1995, the Food and Drug Administration published proposed regulations 
Restricting the Sale and Distribution of Cigarettes and Smoking Tobacco Products to Protect 
Children and Adolescents. The FTC submined a comment that offered general support for FDA‘s 
goal of reducing the incidence of underage tobacco use and expressing the Commission's view that 
the First Amendment gives FDA latitude-to impose appropriate advertising restrictions designed to 
reduce the appeal and use of tobacco products by children and adolescents. The Commission 
recommended that FDA use the comment period to ensure that its regulations are narrowly tailored 
to meet First Amendment requirements. 

In April 1995, the Commission approved B.A.T Industries' acquisition of The American 
Tobacco Company after B.A.T agreed to divest itself of certain cigarette brands and a cigarette 
manufacturing facility. The divestitures must be made to a Commission-approved purchaser, and 
are intended to preserve the competition that otherwise would have been eliminated by the 
acquisition. The consent agreement with B \.T also -hibi's B.A.T for a period of ten years from 
acquiring, without prior Commission approval, interests in any company engaged in the manufacture 
and sale of cigarettes in the United States. In November 1995, B.A.T requested approval from the 
Commission to divest certain cigarette brands to Lorillard Tobacco Company. In April 1996, the 
Commission rejected B.A.T’s proposed divestiture, citing concerns that Lorillard would not compete 
aggressively in the discount market, and that the divestiture in all likelihood would cause a cigarette 
plant that was part of the proposed divestiture to close. In July 1996, B.A.T applied to divest six of 



PURPOSE 


This report is the latest in a series on cigarette sales, advertising, and promotion that the 

Federal Trade Commission (the Commission) has submitted annually to Congress since 1967 

pursuant to the Federal Cigarette Labeling and Advertising Act:' 

The Federal Trade Commission shall transmit a report to 
the Congress... concerning (I) the current practices and 
methods of cigarette advertising and promotion, and 
(2) such recommendations for legislation as it may deem 
appropriate. 1 


The statistical tables appended to this report provide information on domestic sales, 
consumption, and advertising and promotional activity for U.S. manufactured cigarettes for the years 
1963 through 1994. The tables were compiled from raw data contained in special reports submitted 
to the Commission pursuant to compulsory process by the five major cigarette manufacturers in the 
United States: Brown & Williamson Tobacco Corporation, Liggett Group Inc., Lorillard Tobacco 
Company, Philip Morris Incorporated, and R.J. Reynolds Tobacco Company. 3 


'Pub. L. No. 89-92,79 StaL 282 (1965). as amended by Pub. L. No. 98-474,98 Stat 2204 (1984) 
and by Pub. L. No. 99-92, § 11,99 Stat. 393,402-04 (1985), current version at 15 U.S.C. § 1331 
(1982 &Supp. IV 1986). 

2 15 U.S.C. § 1337(b) (Supp. IV 1986). 

3 In 1995, B.A.T, the parent corporation of Brown & Williamson, acquired The American 
Tobacco Company. 


the brands in question and the plant to Commonwealth Brands. As of September 1996. the 
Commission was evaluating that application. 

On July 20, 1994, the Commission asked the National Cancer Institute to convene a 
consensus conference to address certain issues concerning the FTC cigarette testing methodology 
and ratings system. NCI, which shortly before had received a similar request from then-House 
Subcommittee Chairman Henry A. Waxman, convened the conference in December 1994. At the 
close of the conference, the Ad Hoc Committee of the President’s Cancer Panel issued a statement 
recommending, inter alia, that the information currently provided to consumers be expanded to 
reflect more accurately the tar, nicotine, and carbon monoxide that smokers actually get from the 
cigarettes they smoke. The Commission is considering the issues raised by the Committee's findings 
concerning revisions to the FTC test methodology. 



Table I displays annual cigarette sales -y manufacturers to wholesalers and retailers. In 
1994, the major domestic cigarette manufacturers sold 490.2 billion cigarettes domestically, which 
is 28.8 billion more cigarettes than they sold in 1993. This 6.2 percent rise above the 1993 level is 
the first increase in sales in the last 10 years, and contrasts with an 8.9 percent decrease in sales in 
1993. This recent volatility in cigarette sales by manufacturers is not reflected, however, in the 
cigarette consumption series produced by the U.S. Department of Agriculture (USDA). The USD A 
consumption estimates for the years 1992 through 1994 are 500 billion, 485 billion, and 486 billion 
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cigarettes, respectively. 4 Construed together, the two data sets suggest that some increase in the 
number of cigarettes actually sold to consumers occurred in 1994, but that the dramatic increase 
reported to the Commission likely reflects, in large part, changes in inventories rather than actual 
retail sales. 

Table 2 shows U.S. adult per capita cigarette sales per year, and is generated by dividing 
manufacturers’ sales to wholesalers and retailers by the U.S. adult population. Per capita sales 
increased from 2,414 in 1993, to 2,516 in 1994, an increase of 4.2 percent, or 102 cigarettes per 
person. Per capita sales had declined 9.8 percent, or 261 cigarettes, from 1992 to 1993. As with 
Table 1, the changes in per capita sales may reflect changes in wholesalers’ and retailers' 
inventories. 


Tables 3 through 3E show the amounts spent on cigarette advertising and promotion for the 
years 1970, and 1975 through 1994.’ These tables break out the amounts spent on the different types 
of media advertising ( e.g. . newspapers and magazines) and sales promotion activities fe.y.. 


4 USDA, Tobacco Situation and Outlook Report. TBS-236, June 1996, Table 1, p. 4. Differences 
between the FTC and USDA series.may reflect changes in inventory holdings by cigarette 
wholesalers and retailers. Shifts in inventories can influence the numbers of cigarettes sold annually 
by cigarette manufacturers to wholesalers and retailers, which is the statistic reported to the FTC and 
contained in the annual cigarette reports. In contrast, year-to-year changes in wholesaler inventories 
are not reflected in the USDA series, which is based on an estimate of the number of cigarettes 
actually sold to consumers. 

5 The reported figures include all advertising, merchandising, and promotional expenditures 
related to cigarettes, regardless of whether such advertising would constitute ’’commercial speech" 
or would be protected from law enforcement action under the First Amendment. The Commission 
began requiring tobacco companies to include expenditures for such protected speech in 1989. 


distribution of cigarette samples and specialty gift items) and also give the percentage of the total 
amount spent for the various types of advertising and promotion. 

Table 3E shows that overall. 54.83 billion was spent on cigarette advertising and promotion 
in 1994. a decrease of $1.2 billion, or 19.9 percent, from the $6.03 billion spent in 1993. This is the 
first decrease in spending since 1986, when expenditures declined $94.1 million, or 3.8 percent, from 
the previous year. 

Newspaper advertising expenditures decreased 33.3 percent between 1993 and 1994. from 
536.2 million to 524.1 million; this advertising category accounts for one-half of 1 percent of all 
expenditures. There has been a continuing trend away from newspaper advertising since 1981, when 
newspaper spending accounted for 23.1 percent of total expenditures. 

A total of 5251.6 million was spent on magazine advertising in 1994, an increase of 7.0 
percent from 1993. As a percentage of total advertising, magazine advertising increased from 3.9 
to 5.2 percent. Spending on magazine advertising peaked in 1984, when the cigarette companies 
reported spending $426 million, or 20.3 percent of total advertising and promotional expenditures, 
for advertising in magazines. 

Spending on outdoor advertising totaled 5240.0 million in 1994, a slight increase of 58.5 
million from 1993, when $231.5 million was spent. In 1994, outdoor advertising expenditures 



comprised 5.0 percent of total advertising and promotional spending, down from a high of 15.5 
percent in the early 1980's. 

Spending on transit advertising decreased from $39.1 million in 1993 to $29.3 million in 
1994, a drop of 25.0 percent; however, this category, like newspapers, accounts for only about one- 
half of 1 percent of all expenditures. 

Spending on point-of-sale promotional materials decreased by $58.3 million (14.5 percent) 
from 1993 ($400.9 million) to 1994 ($342.7 million). As a percentage of total advertising and 
promotion, point-of-sale advertising has remained near 7 percent since 1988. 

V ( 

Promotional allowances were $1.7 billion in 1994, up 7.8 percent from $1.6 billion in 1993. 

In 1993, these expenditures accounted for25.8 percent of the total; they accounted for 34.7 percent 
of all expenditures for 1994, and for the first time since. 1985, this was the largest category of 
advertising and promotional expenditures. 

Money spent giving cigarette samples to the public ("sampling distribution") decreased 
significantly in 1994. In 1993, $40.2 million was spent on sampling, while in 1994, $7.0 million 
was spent, a decrease of 82.7 percent. Cigarette sampling distribution accounted for only 0.1 percent 
of the total spent on advertising and promotion in 1994. Cigarette sampling expenditures reached 
a high of 7.9 percent of the total spent on advertising and promotion in 1982. 

. 6 ’ ' • ' 
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In 1994, $850.8 million was spent on specialty item distribution through the mail, at 
promotional events, or by any means other than at the point-of-sale with the purchase of cigarettes. 
This is an increase from 1993 of $95,0 million, and accounted for 17.6 percent of the total 
advertising and promotional expenditures for 1994 Specialty items, distributed along with the 
purchase of cigarettes were redesignated as retail value added expenses beginning in 1988.* 

Spending on public entertainment decreased by $3.0 million from 1993 to 1994. With 
expenditures reported of $81.3 million, public entertainment in 1994 accounted for 1.7 percent of 
total expenditures. 

The cigarette companies reported a total of $31.2 million for direct mail advertising in 1994, 
virtually no change from the $31.5 million reported in 1993. This category does not include direct 
mail containing coupons. Coupons sent via direct mail have been reported in the coupon and retail 
value added category since 1988. 

All reporting companies indicated that no money had been spent on endorsements and 
testimonials for cigarettes in 1994. No expenditures have been reported in this category since 1988. 


*Specialty item advertising is the practice of branding items such as T-shirts, caps, sunglasses, 
key chains, calendars, lighters and spotting goods with a brand's logo, and then giving them away 
or selling them to consumers. 


7 


51676 0498 


Coupons and retail value added promotions expenditures were cut in half in 1994. dropping 

51.31 billion from an all time high of $2.56 billion in 1993 to $1.25 billion in 1994. This 51,2 

percent decrease in what had been the largest advertising category since 1990 accounts for almost 

all of the 19.9 percent overall drop in expenditures for 1994. This category includes cents-oft 

• • ■ 

coupons, multipie pack promotions, and retail value added offers. 7 The cigarette companies were 
first asked to report these expenses as a distinct category in 1988, when $874 million was spent. 

The Commission collects expenditure information in two categories that do not appear as line 
items on the charts because they may span several categories. In 1988, the Commission began 
requiring the cigarette companies to state separately the amount of money spent on sports and 
sporting events. Tor 1994, the major domestic cigarette companies reported that they spent $76 
million on sports and sporting events.' This is down by $2 million from 1993 and $6 million from 
the amount spent in 1992. 

In 1989, the Commission began requiring the cigarette companies to declare whether any 
money or other form of compensation had been paid tj have any cigarette brand names or tobacco 

7 Multiplc pack offers arc additional packs of cigarettes that are given free with cigarette . 
purchases, such as "buy one, get one free." Retail value added offers include non-cigarette items, 
such as key chains or lighters, given away at the point of sale with the purchase of cigarettes. 

'This includes expenditures for: (1) the sponsoring, advertising or promotion of sports or sporting 
events; support of an individual, group, or sports team; and purchase of or support for equipment, 
uniforms, sports facilities and/or training facilities; (2) all expenditures for advertising in the name 
of the cigarette company or any of its brands in a sports facility, on a scoreboard, or in conjunction 
with the reporting of sports results; and (3) all expenditures for functional promotional items 
(clothing, hats, etc.) connected with a sporting event. 



products appear in any motion pictures or television shows. This practice has been reported as 
unfunded since 1989. 

The data on cigarette advertising and promotional expenditures reported in Tables 3 through 
3D were not collected in their present form until 1973. Therefore. Tables 4 and 5, which report 
cigarette advertising expenditures from 1963 through 1974 and 1970 through 1974, respectively, 
have been retained in the report for comparative purposes. 

Tables 6 through 6C give the domestic market share of, and the percentage of total cigarette 
advertising expenditures devoted to. cigarettes yielding 15 milligrams (mg) or less tar for the years 
1967 through 1994, The data are broken down into separate categories according to tar yields of less 
than 3,6,9,12, and 15 mg (categories arc presented cumulatively). 

In 1994,7! .2 percent of the domestic cigarette market was cigarettes yielding 15 mg or less 
of tar. The market share for cigarettes yielding 15 mg tar or less has increased gradually since 1982. 
when it accounted for 52.2 percent. 

Since 1979, the cigarette companies have reported that the majority of advertising and 
promotional spending has been devoted to cigarettes yielding 15 mg or less tar. For 1994, they 
reported that 72.2 percent of alt advertising and promotion was spent on cigarettes that yield 15 mg 
tar or less. 

9 ' 
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As shown in Table 7, filtered cigarettes have dominated the market since the Commission 
began collecting this information in 1963. rising from 58 percent at that time to 97 percent in 1902 

I 

The market share of filtered cigarettes remained constant in 1994 at 97 percent. Table 8 show s that 
the cigarette companies have reported a close correlation between advertising and promotion 
expenditures and domestic market share for filter cigarettes in recent years. 

Table 9 provides the domestic market share of the various cigarette length categories. The 
King-size (79-88 mm) category continues to be the biggest seller, with 56 percent of the market. 
This category is followed by the Long (94-101 mm) group, which holds 41 percent of the market. 
Regulars (68-72 mm) and Ultra-Longs (110-121 mm) continued to account for I percent and 2 
percent, respectively, of the market in 1994. 

Tables 10 and 10A provide the domestic market share and percentage of total advertising and 
promotional expenditures devoted to Long and Ultra-Long cigarettes for 1967 through 1981, and j 
1982 through 1994, respectively. In 1994,.the market share for longer cigarettes decreased slightly 
(44 percent to 43 percent), while the percentage of tual advertising and promotional expenditures 
rose from 41 percent to 43 percent. 

Table 11 gives the market share of menthol and non-menthol cigarettes. In 1994, the market 
share of menthol cigarettes declined from 26 percent to 25 percent of the market, while non¬ 
menthols rose from 74 percent to 75 percent. 




In 1994, the Commission began requiring the cigarette companies to indicate whether “tar" 
and nicotine ratings were displayed on cigarette packaging and advertising. Table 12 shows that 
cigarette varieties that printed tar and nicotine ratings on their packs represented only 6.3 percent of 
the overall market. Table 12 also shows: (1) the percentage of the overall cigarette market 
represented by varieties with different tar ratings, and (2) within each tar group, the market share of 

-l;|, •*■'!" 

those varieties that disclose tar and nicotine ratings on their packs. 
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TABLE I 

DOMESTIC CIGARETTE SALES 
(BILLIONS OF CIGARETTES) 


- 


UNIT CHANGE 

WCHANGE 

YEAR 

TOTAL SALES FROM PRIOR YEAR 

FROMFWi 

1963 

516.5 

_ 

«— 

1964 

505.0 

(1*5) 

(2.2) 

1965 

521.1 

16.1 

3.2 

1966 

529.9 

8.8 

1.7 

1967 

525.6 

5.9 

1.1 

1961 

540.3 

4.5 

.8 

1969 

527.9 

(12.4) 

(2.3) 

1970 

534.2 

6.3 

l.l 

1971 

547.2 

13.0 

2.4 

1972 

561.7 

14.5 

2.7 

1973 

584.7 

23.0 

4.1 

1974 

594.5 

9.8 

1.7 

-t9W- 

-RJT2- 

1.7 

1.5 

1976 

609.9 ’ 

6.7 

l.l 

1977 

■612.6 

2.7 

.4 

1976 

615.3 

2.7 

.4 

1979 

621.1 

6.5 

l.l 

I960 

628.2 

6.4 

1.0 

1961 

636.5 

8.3 

1.3 

1982 

632.5 

(4.0) 

(6) 

1983 

603.6 

(28.9) 

(4.6) 

1964 

608.4 

4.6 

.8 

1985 

599.3 

(9.1) 

0.5) 

1986 

586.4 

(12.9) 

( 22 ) 

1987 

575.4 

(110) 

(1.9) 

1988 

560.7 

(14.7) . 

(26) 

1989 

525.6 

(35.1) 

(6.3; 

1990 

523.7 

(1.9) ’ 

(4) 

1991 

510.9 

(12 8) 

(2.4)' 

1992 

506.4 

l4.S) 

(9) 

1993 

4**4 

CVO) 

(*9> 

1994 

490.2 

*4.8 

6.2 
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TABLE 2 


PER CAPUA CONSUMPTION 


Ail U.S. Residents end Oversees Miiitery Personnel 
II yean of Age and Older* 


XEdfi 


CIGARETTES 


1963 


<2*6 

1964 


4.143 

1965 

- 

4,196 

1966 


4,197 

1967 


4,175 

1961 


4,145 

1969 


3,916 

1970 


3,969 

1971 


3,912 

1972 


4,011 

1973 


4,112 

1974 


4,110 

T97j ~ 


4,095“ 

1976 


4,061 

1977 


4,015 

1971 


3,965 

1979 


3,937 

1910 ' 


3,151 

1911 


3,111 

1912 


3.733 

1913 


3.313 

1914 


3,497 

1915 


3,400 

1916 


3,28! 

1917 


3,190 

1911 


3,073 

1919 


2,146 

1990 

* 

2,129 

1991 


2,724 

1992 


2,675 

1993 


2.414 

1994 


2,516 


•Popuhtton dea used In coopUtai the 1994 fifum include U.lmJdena eg* It end older sod oversees 
milhery personnel u of October 1,1994. Source of populetkm figure Is the U.S. Department of Commerce, Bureau 
of Census. 
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TABLE 3 


DOMESTIC CIGARETTE ADVERTISING AND PROMOTIONAL EXPENDITURES 
FOR YEARS 1970,1975-1977 
(THOUSANDS OF DOLLARS) 


TYPE OF 

ADYERT15IMQ 

1221 

HOF 

TOTAL 

197j 

•/.OF 

TOTAL 

Newspapers 

$14,026 

3.9 

$104,460 

21.3 

Magazines 

50,011 

13.9 

131,199 

26.6 

Outdoor 

7,3 3 « 

2.0 

84429 

174 

Transit 

5454 

1.5 

10,852 

2.2 

Point of Sale 

11,663 

3.2 

35417 

7.2 

Promotional AUowaoccs 

33,719 

9.4 

72,018 

14.7 

Sampling Distribution 

11,775 

3.3 

24,196 

4.9 

Specialty Item 

Distribution 

5,652 

2.6 

10,088 

2.1- 

Public Entertainment - 

544 

04 

/ 8.484 

1.7 

AU Others* 

mm 

61.1 

/ mu 

2.0 

Tote'* 

S36I.OOO 

100.0 

1 $491454 

100.0 

TYPE OF 


•/.OF 


HOF 

ADVERTISING 

1976 

TOTAL 

1977 

TOTAL 

Newspapers 

$155,101 

24.4 

$190,677 

24.5 

Magazines 

141,032 

23.2 

173496 

224 

Outdoor 

102,699 

16.1 

120438 

15.4 

Transit 

19,341 

3.0 

21530 

2.8 

Point of Sale 

44,176 

6.9 

46420 

5.9 

Promotional Allowance 

82,523 

12.9 

108427 

13.9 

Sampling Distribution 

40,390 

6.3 

47,683 

6.1 

Speralty Item 

Distribution 

20,030 

3.’ 

35.797 

4.6 

Public Entertainment 

7,946 

1 ? 

9.538 

1.2 

All Others* 

mu 

2.1 

26.15? 

3.4 

Total** 

$639,117 

100.0 

$779,463 

100.0 


* Include* TV Md Radio advertising expenditure* of $207,324,000 and $12,492,000, respectively, for 
1970. Broadcast advertising was berated alter January 1,1971. Expenditures for direct mail, endorsements, 
testimonials, md audio-visual art included in the "All Others* category to avoid disclosure of individual company 
data. 

" Because of rounding, sums of percentages may not equal 100 percent 
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TABLE 3A 


DOMESTIC CIGARETTE ADVERTISING AND PROMOTIONAL EXPENDITURES 

FOR YEARS 1978*1981 
(THOUSANDS OF DOLLARS) 


TYPE OF 
ADVERTISING 


HOF 

total 


HOF 

TOTAL 


Newspapers 

Slid,947 

21.4 

8240,978 

322 

Magazines 

1*4,236 

21.1 

257,715 

23.8 

Outdoor 

149,010 

17.0 

162,966 

15.0 

Transit 

22,199 

2.6 

21,151 

2.0 

Point of Saia 

J 7,314 

6.6 

66,096 

6.1 

PromotionsJ Allowances 

125,141 

14.3 

137,111 

12.7 

Sampling Distribution 

47,376 

5.4 

64,286 

5.9 

Specialty Item 

Distribution 

41.28 J 

5.5 

62,029 

5.7 

Public Entertainment 

11*590 

1.3 

10,783 

1.0 

All Others* 

42.100 

4.1 

60J10 

5.6 

Total** 

5874,971 

100.0 

* 

51,083,425 

100.0 

TYPE OF 

APVEMISMQ 

1980 

HOF 

TOTAL 

ML 

HOF 

TOTAL 

Newspapers 

$304,310 

24.5 

$358,096 

23.1 

Magazines 

266,208 

21.4 

291,227 

18.8 

Outdoor 

193,333 

15.6 

228,081 

14.7 

Transit 

26,160 

2.1 

21,931 

1.4 

Point of Sale 

79,799 

6.4 

98,961 

6.4 

Promotional Allowances 

179,094 

14.4 

229,077 

14.8 

Sampling Distribution 

S0.459 

t \ 

11,522 

5.3 

Specialty Item 

Distribution 

09,241 

id 

115,107 

7.5 

Public Entertainment 

16,914 

1.4 

37,421 

2.4 

All Others* 

-^56.694 ,V 

4.6 

/8&Z2S 

5.6 

Total** / 


100.0 

51,547,658 

'' 800.0 


* Expenditures for direct mail, endorsements, testimonials, and audio-visual are included in the ’Alt 
Others" category to avoid disclosure of individual company data. 

** Because of rounding, sums of percentages may not equal 100 percent. 
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('ABLE 3B 


DOMESTIC CIGARETTE ADVERTISING AND PROMOTIONAL EXPENDITURES 
FOR THE YEARS I9I2-I9I5 
{THOUSANDS OF DOLLARS) 



TYPE OP 


HOF 


HOF 

ADVERTISING 

i£|2 

TOTAL 

1221 

TOTAL 

Newspapers 

$212,197 

15.1 

$200463 

10.6 

Magazines 

349429 

19.5 

3U445 

2014 

Outdoor 

264,925 

14.9 

295424 

154 

Transit 

• 24,135 

1.3 

26,452 

1.4 

Point of Sale 

114.954 

6.5 

170,059 

0.9 

Promotional Allowances 

272469 

154 

344,133 

19.3 

Sampling Distribution 

141,171 

7.9 

125,940 

6.6 

Specialty Item 





Distribution 

95444 

5.3 

127,114 

6.6 

Public Entertainment 

63,141 

3.5 

74,440 

4.0 

All Others* 

iimi 

10.1 

123.951 

64 

Total** 

SI,793.114 

100.0 

11,900,771 

100.0 

TYPE OF 


HOF 


%OF 

ADVERTISING 

1215 

XQIAL 

1913 

TOTAL 

Newspapers 

$193,319 

94 

$203,527 

S.2 

Magazines 

425,912 

204 

395,129 

16.0 

Outdoor 

214,927 

13.6 

300433 

12.1 

Transit 

25,117 

14 

33,134 

1.3 

Point of Sale 

147479 

1.0 

142,921 

SI 

Promotional Allowances 

363447 

173 

541,077 

224 

Sampling Distribution 

141,031 

7.1 

140,501 

5.7 

Specialty Uem 





Distribution 

140,431 

6.7 

211,429 

S4 

Public Entertainment 

39,911 

2.9 

57401 

2.3 

All Others* 

- 





216.033 

13.7 

443.043 

17.9 

Total** 

$2,093431 

100.0 

$2,476,441 

100.0 


* Expenditures Tor direct mail, endorsements, testimonials, and audiovisual are included in the "All Others" 
category. 

** Because of rounding, sums of percentages may not equal 100 percent. 
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TABLE 3C 


DOMESTIC CIGARETTE ADVERTISING AND PROMOTIONAL EXPENDITURES 

FOR YEARS 1916-1919 
(THOUSANDS OF DOLLARS) 


TYPE OF 


HOF 


HOF 

ADVERTISING 

im 

• total 

1987 

• total 

Newspapers 

SI 19,629 

5.0 ' 

$95,810 

3.7 

Magazines 

340.160 

14.3 

. 317,748 

12.3 

Outdoor 

301,122 

12.7 

269,77# 

10.5 

Transit 

34,725 

U 

35,122 

1.4 

Point of Sale 

135,541 

5.7 

153,494 

5.9 

Promotional Allowances 

630,036 

26.4 

702,430 

274 

Sampling Distribution 

91,166 

4.1 . 

• 55.020 

2.1 

Specialty Item 





Distribution 

210,121 

8.8 

391*351 

154 

Public Entertainment 

71,439 

3.0 

71489 

2.8 

Direct Mail 

117,057 

7.9 

187,931 

7.3 

Endorsements and 





Testimonials 

314 


376 

« ^ 

All Others* 

252.570 

10.0 

299.355 

11.6 

Total" 

S2.3I2.357 

a 

100.0 

$2,580,504 

100.0 

TYPE OF 


HOF 


HOF 

ADVERTISING 

1981 

TOTAL 

1212 

TOTAL 

Newspapers 

SI 05,713 

34 

$76,993 

2.1 

Magazines 

355,055 

10.8 

380493 

10.5 ' 

Outdoor 

319,293 

9.7 

358,583 

9.9 

Transit 

44,379 

1.4 

52494 

1.4 

Point of Sale 

222.289 

6.8 

241,809 

6.7 

Promotional Allowances 

179,703 

26.9 

999,843 

27.6 

Sampling Distribution 

7* 511 

t 

57,771 

1.6 

Specialty Item 





Distribution 

190,003 

5.8 

262.432 

7.3 

Public Entertainment 

18,072 

2.7 

92,120 

2.5 

Direct Mail 

42,545 

1.3 

45,491 

1.3 

Endorsements and 





Testimonials 

781 

— 


„ , 

Coupons and Retail 





Value Added 

874,127 

26.7 

959,965 

26.5 

AU Others' 

78J66 

2.4 

2242Q 

2.5 

Total" 

$3,274,853 

100.0 

$3,616,993 

. 100.0 


'Expenditures for audio-visual are included in the 'All Others* category to avoid disclosure of individual 
company data. 


• 'Because of rounding, sums of percentages may not equal 100 percent 
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TABLE 3D 


DOMESTIC CIGARETTE ADVERTISING AND PROMOTIONAL EXPENDITURES 

FOR YEARS 1990-1993 


{THOUSANDS OF DOLLARS) 


TYPE OF %OF 

ADVERTISING JgQ TOTAL 


HOF 

1221 TOTAL 


Newspapers 

*71,174 

1.8 

45,212 

1.0 

Magazines 

321,143 

8.2 

278,110 

6.0 

Outdoor 

375,627 

9.4 . . 

386,165 

8.3 

Transit 

60,249 

1.3 

60,163 

1.3 

Point of Sale 

303,135 

7.6 

344,580 

7.4 

Promotional Allowances 

1,021,427 

25.6 

t, 156,280 

24.9 

Sampling Distribution 

100,193 

2.5 

56,970 

14 

Speciality Item 

Distribution 

307,037 

7.7 

184448 

4.0 

Public Entertainment 

125,094 

3.1 

118,622 

2.6 

Direct Mail 

31,173 

1.3 

65,002 

1.4 

Endortement»Testimoniais 

* — 

— • 

— 

— 

Coupons and Retail 

Value Added 

1,183,791 

29.6 

1,882,905 

40.4 

All Others* 

62-917 

1.6 

68.731 

1.5 

Total** 

33,992,001 

100.0 

4,650.114 

100.0 


TYPE OF 

ADVERTISING 

1992 

HOF 

TOTAL 

1993 »*» 

HOF 

TOTAL 

Newspapers 

335,467 

.7 

36420 

.6 

Magazines 

237,061 

4.5 

235453 

3.9 

Outdoor 

295,657 

5.7 

231,481 

3.8 

Transit 

53,295 

1.0 

39,117 

.6 

Point of Sale 

366,036 

7.0 

400,943 

6.6 

Promotional Allowance* 

1,514,026 

28.4 

1,557,635 

2S.8 

Sampling Distribution 

49,315 


40402 

.7 

Speciality Item 

Distribution 

339,997 

6.5 

755,780 

12.5 

Public Entertainment 

89,739 

1.7 

84476 

1.4 

Direct Mail 

34,345 

.7 

31,463 

.5 

Endorsemccts/Tcstimonials 

— 

— 

— 

— 

Coupons and Retail 

Value Added 

2,175473 

41.6 

2.559487 

42.4 

AllOthera* 

41.608 

.8 

_____-63.680 

14 

Total** 

35431.917 

100.0 ^ 

6,035,437 

lOO.O' > 



'Expenditures for audiovisual ire included in the "All Others* category to avoid disclosure of individual 
company data. 

** Because of rounding, sums of percentage* may not equal 100 percent. 

'**1993 data have been revised from totals previously reported to reflect company revisions submitted to 
the FTC in 1995. 
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TABLE 3E 


DOMESTIC CIGARETTE ADVERTISING AND PROMOTIONAL EXPENDITURES 

FOR YEAR 1994 
(THOUSANDS OF DOLLARS) 


TYPEOF HOF 


ADVERTISING 

1994 

TOT 

Newspapers 

524,143 

.5 

Magazines 

251.644 

54 

Outdoor 

24&024 

5.0 

Transit 

29423 * 

.6 

Point of Sal* 

342,650 

7.1 

Promotional Allowances 

1471,917 

34.7 

Sampling Distribution 

6,974 

.1 

Speciality Item 

Distribution 

150,510 

17.6 

Public Entertainment 

11492 

1.7 

Direct Mail 

31,157 

.7 

Endorsemcnts/Testimonials 

— 

_ 

Coupons and Retail 

Value Added 

1445.596 

25.5 . 

All Others* 

47.672 

1.0 

Total" ’ 

54,533,532 

100.0 


* Expenditures for audio-visual are included in the "All Others* category to avoid disclosure of individual 
company data. 

♦•Because of rounding, sums of percentages may not equal 100 percent 
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TABLE 4 


DOMESTIC CIGARETTE ADVERTISING EXPENDITURES 
BY MEDIA FOR YEARS 1963 - 1974* 
(MILLIONS OF DOLLARS) 


NEWSPAPER 


YEAR 

IY 

MAGAZINES 

•RADIO 

DIRECT 

OTHER 

TOTAL 

1963 

5151.7 

45.6 

31.6 

133 

7.4 

249.5 

1964 

1703 

45.2 

25.5 

14.6’ 

5* 

261.3 

1963 

175.6 

41.9 

24.1 

14.7 

6.0 

263.0 

1966 

191.0 

43.4 

31.3 

17.9 

6.9 

297.5 

1967 

226.9 

413 

17.5 

20.3 

6.0 • 

311.5 

1968 

217.2 

44.6 

21.3 

21.6 

6.0 

310.7 

1969 

221.3 

41.7 

13.6 

13.4 

8.9 

305.9 

1970 

203.0 

64.2 

12.4 

16.9 

163 

314.7 

1971 

2.2 

157.6 

0 

27.0 

64.1 

251.6 

1972 

0 

1593 

0 

22.9 

75.5 

257.6 

1973 

0 

157.7 

0 

153 

74.6 

247.5 

1974 

0 

195.1 

0 

31.1 

80.6 

306.8 


•The due reported in Table* 3 through 3D were not collected in their present form until 1973. Thu*, 
Tables 4 and 3, which report cigarette advertising expenditures from 1963 through 1974 and from 1970 through 
1974, respectively, have been retained in this report for comparative purposes. 


TABLE 5 


DOMESTIC CIGARETTE ADVERTISING EXPENDITURES 
BY MEDIA FOR YEARS 1970- 1974* 
(MILLIONS OF DOLLARS) 


OUTDOOR/ 


YEAR 

IX 

RADIO 

NEWSPAPER MAGAZINES 

TRANSIT 

D«ECX 

OTHER 

TOTAL 

1970 

$205.0 

112.4 

$14.7 

$49.5 

$11.7 

$16.9 

$4.5 

$314.7 

1971 

22 . 

0 

59J 

91.3 

60.6 

27.0 

4.2 

251.6 

1972 

0 

0 

63.1 

96.1 

67.5 

22.9 

1.0 

257.6 

1973 

0 

0 

65.3 

92.4 

63.2 

I S2 

11.4 

247.5 

1974 

0 

0 

SO. 3 

114.6 

71.4 

31.1 

9.2 

306.1 


*The data reported in Table* 3 through 3D were not collected in their present form until 1973. Thus, 
Table* 4 and 3, which report cigarette advertising expenditures foot 1963 through 1974 and from 1970 through 
1974, respectively, have been retained in this report for comparative purposes. 
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TABLE 6 


DOMESTIC MARKET SHARE OF AND EXPENDITURES FOR ADVERTISING 
AND OTHER PROMOTIONAL ACTIVITIES FOR CIGARETTES YIELDING 
FIFTEEN MILLIGRAMS (mg.) OR LESS OF TAR 
(1967-1981) 



PERCENTAGE OF TOTAL EXPENDITURES* 



DOMESTIC MARKET SHARE 

FOR ADVERTISING AND OTHER PROMOTIONAL 


CIGARETTES YIELDING 

ACTrVmES DEVOTED TO CIGARETTES YIELDING 

YEAR 



1967 

2.0% 

3.5% 

I96S 

2.5% 

9J% 

1969 

5.0% 

12.7% 

1970 

5.6% 

10.3% 

1971 

5.1% 

9.3% 

1972 

6.6% 

151% 

1973 

S.9H 

17.8% 

1974 

8.9% 

15.2% 

1973 

13.5% 

19.6% 

1976 

13.9% 

39.6% 

1977 

22.7% 

49.4% 

I97i 

27.3% 

41.1% 

1979 

40.9% 

66.9% 

1910 

44.8% 

65.1% 

191) 

36.0% 

70.1% 



•Promotional activities, which the reportine wmpenie* Hid not consider to be "advertising," are not 
included in the data for years prior to 1 973. 
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TABLE 6A 


DOMESTIC MARKET SHARE OF AND EXPENDITURES FOR ADVERTISING 
AND OTHER PROMOTIONAL ACTIVITIES FOR CIGARETTES YIELDING 
FIFTEEN MILLIGRAMS (mg.) OR LESS OF TAR 
(1982 ■ 1987) 




1982 


•1983 



PERCENTAGE 


PERCENTAGE 


1982 

OF TOTAL 

1983 

OF TOTAL 


MARKET 

ADVERTISING 

MARKET 

ADVERTISING 


SHARE 

EXPENDITURES 

SHARE 

EXPENDITURES 

15 mg. or leu tar 

522% 

<4.3% 

33.1% 

<7.4% 

12 mg. or less tar 

43.1% 

37.1% 

44.9% 

58.8% 

9 mg. or less tv 

27.8% 

41.4% 

27.9% 

35. IH 

< mg. or less tv 

8.9% 

J 5.6% 

9.4% 

15.7% • 

3 mg. or less ur 

2.9% 

5.7% 

3.1% 

4.2% 




1984 


1985 



PERCENTAGE 


PERCENTAGE 


1984 

OF TOTAL 

1983 

OF TOTAL 


MARKET 

ADVERTISING 

MARKET 

ADVERTISING 


SHARE 

EXPENDITURES 

SHARE 

expenditures 

15 mg. or less tv 

51.0% 

57.1% 

51.9% 

59.0% 

12 mg. or less tv 

43.4% 

51.7% 

43.1% 

46.9% 

9 mg. or leu tv 

26.3% 

33.4% 

25.3% 

30.1% 

6 mg. or leu tv 

9.4% 

12.3% 

8.4% 

9.5v» 

3 mg. or leu tv 

2.9% 

4.3% 

2.3% 

3.1% 




1986 


1987 



PERCENTAGE 


PERCENTAGE 


1916 

OPTOTAL 

1987 

OF TOTAL 


MARKET 

ADVERTISING 

MARKET 

ADVERTISING 


SHARE 

EXPENDITURES 

SHARE 

EXPENDITURES 

15 mg. or leu tv 

52.6% 

61.9% 

55.4% 

64.4% 

12 mg. or leu tv 

44.5% 

53.4% 

47.1% 

54.3% 

9 mg. or leu tv 

22.3% 

26.1% 

202% 

26.7% 

< mg. or leu tv 

9.9% 

11.5% 

10.0% 

11.9% 

3 mg. or leu tv 

2.6% 

3.8% 

2.5% 

3.3% 
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TABLE6B 


DOMESTIC MARKET SHARE OF AND EXPENDITURES FOR ADVERTISING 
AND OTHER PROMOTIONAL ACTIVITIES FOR CIGARETTES YIELDING 
FIFTEEN MILLIGRAMS (mg.) OR LESS OF TAR 
(1981 -1993) 




1988 


1989 



PERCENTAGE 


PERCENTAGE 


1988 

OF TOTAL 

1989 

OF TOTAL 


MARKET 

ADVERTISING 

MARKET 

ADVERTISING 


SHARE 

EXPENDITURES 

SHARE 

EXPENDITURES 

IS mg. or leu tar 

54.2% 

60.7% 

55.1% 

62.6% 

12 mg. or leu tar 

48.7% 

54.4% 

48.4% 

53.6% 

9 mg. ot lea tar _ 

20.1% 

26.1% 

21.5% 

212% 

6 mg, or less tar 

10.1% 

12.9% 

11.4% 

13.0% 

3 mg. or less tar 

3.1% 

4.2% 

2.4% 

2.1% 




1990 

■ 

1991 



PERCENTAGE 


PERCENTAGE 


1990 

OF TOTAL 

1991 

OF TOTAL 


MARKET 

ADVERTISING 

MARKET 

ADVERTISING 


SHARE 

EXPENDITURES 

SHARE 

EXPENDITURES 

15 mg. or leu tar 

60.6% 

68.6% 

60.5% 

64.0% 

12 mg. or leu tar 

51.5% 

55.4% 

52.6% 

53.9% 

9 mg. or leu tar 

25.5% 

30.3% 

22.0% 

23.7% 

6 mg. or leu tar 

12.2% 

12.6% 

12.7% 

12.8% 

3 mg. or leu tar 

2.8% 

2.5% 

2.6% 

2.6% 




1992 


1993 



PERCENTAGE 


PERCENTAGE 


1992 

OF TOTAL 

1993 

OFTOTAL 


MARKET 

ADVERTISING 

MARKET 

ADVERTISING 


SHARE 

EXPENDITURES 

SHARE 

EXPENDITURES 

15 mg. or leu tar 

68.7% 

71.3% 

66.5% 

65.9% 

12 mg. or leu tar 

52.9% 

55.7% 

53.3% 

54.1% 

9 mg. or leu tar 

24.9% 

27 J% 

23.4% 

20.8% 

6 mg. or leu tar 

12.7% 

13.3% 

12.6% 

12.4% 

3 mg. or leu tar 

2.5% 

2.3% 

1.9% 

3.7% 


, 24 


I SmSRn ISTSisTSn II SfiETTflVftu WsZ “I" H STilfifiTf/Tl 


M 




51676 0515 


TABLE«C 


DOMESTIC MARKET SHARE OF AND EXPENDITURES FOR ADVERTISING 
AND OTHER PROMOTIONAL ACTIVITIES FOR CIGARETTES YIELDINO 
FIFTEEN MILLIGRAMS (mg.) OR LESS OF TAR 
(I9W) 




1994 


♦ 

PERCENTAGE 


1994 

OF TOTAL 


MARKET 

ADVERTISING 


SHARE 

EXPENDITURES 

IS mg. or leu Ur 

712% 

72.1% 

12 mg. or leu ur 

53.7% 

54.5% 

9 mg. or ieu Ur 

23.1% . 

20.9% 

6 mg. or kss Uf 

12.3% 

11.0% 

I mg. or leu ur 

2.1% - 

1.4% 
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TABLE 7 


DOMESTIC MARKET SHARE OF FILTER 
AND NON-FILTER CIGARETTES . 


XEA& 

1963 

1964 

1965 

1966 

1967 
1961 


NON-FILTER^ FILTER CHARCfttis MMfCHARCQAL 



1969 

23% 

77% 

6% 

71% 

1970 

20% 

80% 

6% 

74% 

1971 

18% 

82% 

6% 

76% 

1972 

16% 

84% 

6% 

87% 

1973 

15% 

85% 

5% 

80% 

1974 

14% 

86% 

5% 

81% 

197S 

13% 

87% 

5% 

82% 

1976 

12% 

88% 

4% 

84% 

1977 

10% 

90% 

4% 

86% 

1971 

10% 

90% 

3% 

87% 

1979 

9% 

91% 

3% 

88% 

I960 

8% 

92% 

3% 

89% 

1911 

8% 

92% 

2% 

90% 

1912 

7% 

93% 

2% 

91% 

1983 

7% 

93% 

2% 

91% 

1914 

7% 

93% 

2% 

91% 

1985 

6% 

94% 

1% 

93% 

1986 

6% 

94% 

1% 

93% 

1987 

4% 

96% 

• • 

•• 

1988 

5% 

95% 

• • 

•• 

1959 

5% 

95% 

• • 

»• 

1990 

5% 

s* ** % 

• • 

•• 

I >91 

4% 

96* 

• • 

•• 

1992 

3% 

97% 



1993 

3% 

97% 


«• 

1994 

3% 

97% 

M 

•« 


* Figures for charcoal filter cigarettes for the yean 1963through 1967 were not obtained 

** Beginning with 1917, figures for charcoal filter cigarettes have no longer been repotted. 
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TABLE 8 


DOMESTIC MARKET SHARE OF AND EXPENDITURES 
FOR ADVERTISING AND OTHER PROMOTIONAL ACTIVITIES 
FOR FILTER CIGARETTES 


DOMESTIC 
MARKETSHARE OF 


PERCENTAGE of total 

EXPENDITURES 

FOR ADVERTISING AND OTHER 


YEAR 

FILTER ClflAM 

TIES TOFILTE 

1963 

58% 

75% 

1964 

6IH 

71% 

1963 

64% 

77% 

1966 

68% 

75% 

1967 

72% 

95% 

1961 

74% 

95% 

1969 

77% 

97% 

1970 

80% 

91%** 

1971 

82% 

98% 

1972 

84% 

99% 

1973 

85% 

98% 

1974 

86% 

* 98% 

1975 

87% 

98% 

1976 

88% 

99% 

1977 

90% 

99% 

1971 

90% 

99% 

1979 

91% 

99% 

I9S0 

92% 

96% 

1981 

92% 

96% 

1982 

93% 

96% 

1983 

93% 

96% 

1984 

93% 

96% 

1985 

94% 

96% 

1986 


96% 

1987 

95% 

97% 

1988 

95% 

97% 

1989 

95% 

96% 

1990 

95% 

96% 

1991 

96% 

96% 

1992 

97% 

97% 

1993 

97% 

97% 

1994 

97% 

98% 


•Promotional activities, which the reporting companies did not consider to be 'advertising," are not 
included in the data for yean prior to 1975. 

••If the above 1970 figure were recomputed from data received in 1971, the 1970 figure would be 96%. 
The change would be due primarily u> the inclusion of the promotional allowance in data received in 1971 for 1970 
and not reflected in the computations resulting in die original 1970 figures. 
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TABLE 9 


DOMESTIC MARKET SHARE OF CIGARETTES 
BY LENGTH IN MILLIMETERS (mm) 


YEAR 


flLZ2mm 


79-88min 


1.10? 121mm 


1967 

14* 

77* 

9* 

— 

1961 

12* 

74* 

13* 

• 

1969 

II* 

74* 

16* 

... • 

1970 

9* 

73* 

• 18* 

— 

1971 

8* 

72* 

20* 

— 

1973 

8* 

71* 

21* 

— 

1973 

7* 

71* 

22* 

MW 

1974 

6* - 

71* 

23* 

,,, *• 

1973 

6* 

69* 

24* 

1* 

1976 

5* 

69* 

24* 

2* 

1977 

3* 

67* 

26* 

2* 

1971 

3* 

63* 

27* 

2** 

1979 

4* 

63* 

30* 


1980 

3* 

63* 

32* 

2* 

1981 

3* 

62* 

33* 

2* 

1982 

3* 

61* 

34* 

2* 

1983 

3* 

60* 

34* 

2* 

1984 

3* 

39* 

36* 

2* 

1985 

3* 

38* 

37* 

2* 

1986 

2* 

58* 

37* 

3* 

1987 

2* 

57* 

38* 

' 3* 

1988 

2* 

57* 

38* 

2* 

1989 

2* 

57* 

39* 

2* 

1990 

2* 

57* 

39* 

2* 

1991 

2* 

56* 

40* 

2* 

1992 

2* 

56* 

41* 

2*' 

1993 

1* 

55* 

42* 

2* 

1994 

1* 

56* 

41* 

2* 


'Because of rounding, the tout of the individual pucentages may not equal 100 percent in tome instances. 
**The L10-121 mm length was combined with9?-lul mm length. 
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TABLE 10 


DOMESTIC MARKET SHARE OF AND EXPENDITURES FOR ADVERTISING AND 
OTHER PROMOTIONAL ACTIVITIES FOR LONGER (94-121 mm) 
CIGARETTE VARIETIES 
(1967-1911) 


. PERCENTAGE OF TOTAL EXPENDITURES 
FOR ADVERTISING AND OTHER 
DOMESTIC MARKET SHARE PROMOTIONAL ACTIVITIES 

Of-LONGER CIGARETTES devoted to longer cigarettes 


YEAR 


1967 

9% 


• 

39% 


1961 

13% 



39% 


1969 

16% 



33% 


1971 

20% 



30% 


1972 

21% 



32% 


1973 

22% 



29% 


1974 

23% 



46% 


1973 

95-101 mm 

24%) 


95-101 nun 

11%) 


M0-ll2mm 

1%) 

25% 

I10-I21mm 

11%) 29% 

1976 

■95-101 mm 

24%) 


95-101 mm 

19%) 


!I0-I2!mm 

2%) 

26% 

IIO-121mm 

7%) 26% 

1977 

95*101 mm 

26%) 


95-101 mm 

25%) 


Il0-I2lmm 

2%) 

21% 

I!0-I2lmm 

3%) 21%. 

1971 

95-101 mm 

27%) 


1 

O 

X 

32%) 


U0-I2tmra 

3%) 

30% 

Il0-I21mm 

2%) 34% 

1979 

95-101 mm 

30%) 


95-101 mm 

32%) 


110-I2lnur 

2%) 

■*2% 

I10-I21mm 

2%) 34% 

19«0 

94-101 mm 

32%) 


94-101 mm 

34%) 


I10-121mm 

2%) 

34% ' 

U0-12lmm 

2%) 36% 

19SI 

94-101 mm 

33%) 


94-101 mm 

30%) 


U(M21mm 

2%) 

35% 

Il0-I21mm 

5%) 35% 


Mftbe above 1970 figure were recomputed from data received in 1971, the 1970 figure would be 27%. Die 
change would be due primarily to the inclusion of (he promotional allowance in data received in 1971 for 1970 and 
not reflected in the computations resulting in the original 1970 figure. 
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TABLE IOA 


DOMESTIC MARKET SHARE OF AND EXPENDITURES FOR ADVERTISING AND 
OTHER PROMOTIONAL ACTIVITIES FOR LONGER (92-121 mm) 
CIGARETTE VARIETIES 
(1912-1994) 




PERCENTAGE OF TOTAL EXPENDITURES 
FOR ADVERTISING AND OTHER 
DOMESTIC MARKET SHARE PROMOTIONAL ACTIVITIES 

OF LONGER CIGARETTES DEVOTED TO LONGER CIOABFTTTS 


19S2 

92-IOImm 34%) 

I!0-I2lma 2%)36% 

92-IOImm 39%) 
II0*l21mm 2%) 41% 

1913 

92-101mm 34%) 
ll(M2linm 2%) 36% 

92-IOImm 33%) 
I10-I21mm 3%) 38% 

1984 

92-IOImm 36%) 

110-121mm 2%) 38% 

92-IOImm 40%) 
INM2lmm 3%)43% 

1913 

92-IOImm 37%) 

Il0-I21mm 2%) 39% 

92-IOImm 41%) 
I10-I2lmm 3%)44% 

1986 

92-IOImm 37%) 

Il0-I2lmm 3%)40% 

92-IOImm 42%) 
H0-I2imm 3%) 43% 

1987 

92-IOImm 38%) 

Il0-I2lmm 3%)41% 

92-IOImm 43%) 
I10-12lmm 3%) 48% 

1988 

92-IOImm 38%) 

110-I2lmm 3%)41% 

92-IOImm 43%) 
110-I2lmm 2%)43% 

1989 

92-IOlmra 39%) 

UCMJtram 2%)41% 

92-IOImm 44%) 
U0-I21mm 2%)46% 

1990 

92-IOImm 39%) 

U0-I2lmm 2%)41%' 

92-IOImm 43%) 
lt(M2lmm 2%) 45% 

1991 

92-IOImm 40%) 

I10-121mm 2%) 42% 

92-IOImm 42%) 
!!0-l2!mm 2%)44% 

1992 

92-IOImm 41%) 
tl0»12lmm 2%)43% 

92-IOImm 44%) 
I10-12lmm 2%) 46% 

1993 

92-IOImm 42%) 

IlO-ttlmm 2%) 44% 

92-IOImm 39%) 
U0-I21mm 2%) 41% 

1994 

92-IOImm 41%) 

92-IOImm 41%) 


110-121mm 2%)43% I10-12lmm 2%) 43% 
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table i: 


DISCLOSURE OF TAR AND NICOTINE RATINGS 
ON CIGARETTE PACKS 
(1994 DATA) 


Overall market share of cigarette varieties that disclose ratings on the cigarette pack: 6J percent. 


tar rating 

market share 

market share of varieties 

of cigarette 

of varieties 

in tar group that disclose 

variety 

in tar group 

ratings on pack 

more than IS mg tar 

28 8% 

00% 

12-15 mg tar 

|93% 

0.0% 

8-11 mg. tar 

39 6*. 

2.4% 

J-7 mg, tar 

n:% 

30.8% 

3 mg. or less tar 

Uli 

91.8% 


100% 
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RJR Nabisco Fourth Quarter Report 
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January 28,1997 


Dear Fellow Shareholder: 

I am very pleated to report that RJR Nabisco posted 
exceptionally strong financial results in the fourth 
quarter, with earnings up in each of our major busi¬ 
nesses — international tobacco, domestic tobacco 
and food — and the outlook is bright for a strong 
performance in 1997. 

Absent one-time items in the fourth quarter of 
both years: 

• Fully diluted net income per share rose 22% 
to $.73; 

• Net income rose 20% to $248 million; 

» Operating company profit increased 11% 
to $923 million; 

• Cash net income available to common rose 14% 
to $372 million; 

• International tobacco sales rose 19%, operating 
company profit rose 10%; 

• Domestic tobacco sales were stable and operat¬ 
ing company profit rose 2%; and 

• Food sales rose 6% and operating cotnpany 
profit rose 19%. 

This was an outstanding quarter for the company by 
virtually any measure. Our 22 percent earnings gain 
underscores the progress the company is making re:n- 
vigorating the international tobacco and food busi¬ 
nesses and stabilizing the performance of the domestic 
tobacco business. 

Full-year results are included in more detail in 
the financial highlights of this report. Absent one-time 
items, results were strong, with fully diluted net 
income per share up 14 percent to $2.62, operating 
company contribution up 6 percent to $3.41 billion 
and net sales up 7 percent to $17 billion. 

When I was named your company’s chief execu¬ 
tive last year, I stressed how important it would be 
for RJR Nabisco to meet its commitments to perform 
for shareholders. We’ve now had four consecutive 
quarters of exceeding Wall Street earnings expecta¬ 
tions. Simply put, your company is beginning to 
demonstrate that it has the ability to meet its earnings 


commitments consistently. 

As we move forward, the packaged goods industry 
is confronting many competitive challenges and a num¬ 
ber of companies have seen their financial performance 
slip in recent quarters. We consider it a top priority to 
continue to improve our financial performance as we 
move into 1997, and (see no reason why the company 
can’t build on the momentum of 1996 and add value to 
your investment. 

Ongoing Legal and Public Policy Challenges 
The environment for the domestic tobacco business 
continues to be challenging,particularly on the legal 
and public policy fronts. As I’ve noted before, the 
uncertainties associated with the current external 
environment have led Wall Street to put a minimal 
value on domestic tobacco businesses, including ours. 

Our biggest challenge at a company is to reduce 
that level of uncertainty and enable investors to 
sppropriately value die $1.4 billion annual earnings 
scream of our domestic tobacco cosnpany.We should 
be able to make progress, given that public opisiion 
polls show that more than 80 percent of the public 
believes smoking should be legal, we have a large, 
loyal and politically active customer base, and the 
industry has very strong legal positions. In the final 
analysis, it’s in everyone’s interest to come up with 
reasonable solutions that can resolve tome of the 
controversy surrounding tobacco products. We're 
committed to doing so. . 

Meeting Commitments to Shareholders 
Over the past year we've taken a number of steps to 
increase returns to shareholders, including a 23 per¬ 
cent increase in the common dividend and initiation 
of a share repurchase program, with $100 tnillion j 

authorized and used in 1996. We see a number of * 

opportunities to build on our successes this year and T 

to find additional ways to improve returns for our 
shareholders. In the next few months we will examine 
both our dividend and repurchase programs to deter¬ 
mine how much additional flexibility our improving 
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financial performance may provide us in 1097. 
Although the current environment nukes an immedi¬ 
ate spin-off of Nabisco to shareholders impractical, we 
remain committed to exploring spin-offoptions that 
will not damage either our food or tobacco businesses. 

Finally, as part of our continuing effort to 
recruit additional, strong outside directors, the RJR 
Nabisco board recently elected H. Eugene Lockhart a 
director. Mr. Lockhart is president and chief executive 
officer of MasterCard International Incorporated, a 
worldwide company generating more than $500 bil¬ 
lion in transaction volume through its 300 million 
MasterCard credit cards. His international experience 
and marketing background make him a welcome 
addition to the board. 

Sincerely, 

STEVEN F. COLDSTONE 

Chairman and Chit/ Executive Officer 

9 

R.J. Reynolds International 
Performance Highlights 

In the international tobacco business, net sales totaled 
$1.01 billion in the fourth quarter of 1996, a 19 per¬ 
cent increase over the 1995 quarter. Operating com¬ 
pany contribution of $227 million rose by 10 percent. 
The improvement in sales and operating company 
contribution was driven by a 10 percent improvement 
in volume — three times the growth rate of the inter¬ 
national tobacco industry's American-blend segment 
— improved product mix and pricing and increased 
marketing investment. 

For the full year, international tobacco net sales 
grew 12 percent, while operating company contribu¬ 
tion excluding one-time restructuring-related 
expenses and volume both increased by 10 percent. 

Camel Lights, launched in more than 15 coun¬ 
tries during 1996, grew volume substantially, helping 
to expand the company's participation in the “lights" 
segment and to grow volume and market share in 
Western Europe in 1996. 

Winston's volume grew 12 percent during the 
year, reporting gains in Russia. France, Spain.Turkey 
and Greece as well as in a number of new markets. 


Salem's 1996 
growth was fueled bv 
the performance of 
Salem Pianissimo — 
the advanced technol¬ 
ogy "less smoke, less 
smell" product in japan 
— contributing to a lit 
percent volume gain in 
Japan. At mid-1996, the 
company launched 
Premier Pianissimo in 
Japan, a non-menthol version of the Pianissimo prod¬ 
uct, and by year-end, the two Pianissimo products 
captured 1 percent of the Japanese market. 

In the Former Soviet Union, core brands — 
Camel. Winston, Salem, Magna, North Star and Peter I 
— grew volume by more than 60 percent during the 
year, with each brand recording double-digit volume 
growth. Overall market share grew by two share points 
to almost 15 percent in 1996. In Central Europe, 
volume grew by 55 percent in 1996. 

RJ. Reynolds Tobacco Company 
Performance Highlights 

The domestic tobacco business reported fourth quar¬ 
ter operating company contribution of $305 million, 
up 2 percent from the comparable quarter in the prior 
year. Domestic tobacco sales of $1,13 billion were 
stable, matching results in the 1995 fourth quarter. 

The company’s domestic volume declined 
3 percent during the fourth quarter, as a result of 
heavy competitive promotional activity within the 
full-price segment and expected declines in Winston 
Select and the lower-margin savings segment. 

For the full year, domestic tobacco operating 
company contribution of $1.45 billion was 2 percent 
higher than the $1,42 billion reported in 1995. Net 
sales totaled $4.55 billion, up 2 percent versus the 
prior year on a 4 percent volume decline, 

In domestic markets, the Camel and Doral 
brands continued to post volume increases and retail 
share gains in the fourth quarter. R.J. Reynolds 
announced that the new Camel Menthol line, which 
was introduced into selected markets during the third 
quarter of 1996. is being expanded to national distrib¬ 
ution in the first quarter of 1997,The Camel Menthol 
line extensions are designed to build on Camel's 
momentum and expand its marketplace opportunities. 


This was an 
outstanding 
quarter for 
the company 
by virtually 
any measure. 
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Including Camel Menthol, Camel's shipments rose 7 
percent in the quarter and were up 5 percent for the 
full year, Doral. the industry’s leading savings brand, 
ad a 3 percent volume increase in the fourth quarter 
and grew 4 percent for all of 14%. 

The company continues to monitor and evalu¬ 
ate the test market performance of several initiatives, 
including a new Winston positioning, the Red Kamel 
and Kamel Menthe line extensions and the innova¬ 
tive, reduced-smoke-technology Eclipse brands. 

Nabisco 

Performance Highlights 

Nabisco's net sales for the fourth quarter were up 
6 percent to 12.48 billion from $2.35 billion in 1995. 
Excluding one-time restructuring-related expenses, 
operating company contribution grew 19 percent to 
S408 million, from $344 million in the previous year. 

For the full year, Nabisco's net sales of 
S8.89 billion in 1996 were up 7 percent from 
S8.29 billion recorded in 1995. Excluding one-time 
restructuring-related expenses, operating company 
contribution rose 9 percent to $1.23 billion from 
SI.13 billion in 1995. 

For the year, Nabisco reported improvement in its 

amestic business, with strong third and fourth quarter 

gains in the biscuit business, paced by the renewed 

* 

momentum in core products — including Oreo. Ritz, 
Chips Ahoy! — and the highly successful new Air 
Crisps line.These gains were partially offset by ongoing 
softness in the biscuit wellness category. 

Planters had a significantly better year than 
1995, due to sales growth in the warehouse club and 
mass merchandising channels and a more stable com¬ 
petitive environment in the nut market. 

In the confectionery business, Life Savers con¬ 
tinued to make gains during the year on the strength 
of the success of its new longer roll, expansion in the 
bagged candy category and the highly successful 
national introduction of ice Breakers gum. 

Another important driver in 1996 was Parkay 
margarine, acquired late in 1995, which fueled signifi¬ 
cant increases in the sales and earnings of the 
tablespreads business. 

Nabisco International's profits softened, the 
result of higher commodity costs which could not 
“ fully recovered through pricing and of the slower- 
.lan-expected integration of several acquisitions 
which delaved full realization of operating efficiencies. 
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RJR Nabisco Financial Highlights 


RJR Nabisco Holdings Corp. 

Consolidated Condensed Statements of Income 

(ooLiAtl its MiuioMs. ixetrr hi ikakI amounts) 


THtll MONTHS IHMB 
eaciMiii ji, 


1996 


Operating Company Contribution 

Total Tobacco < A > 

Total Food « 

Headquarters 

Operating company contribution 
Amorization of trademarks and goodwill 
Restructuring expense (C > 

Operating income 
Interest and debt expense 
Other income (expense), net 
T ncome before income taxes 
/ision for income taxes 

Income before minority interest in income of Nabisco 
Less minority interest in income of Nabisco 
income before extraordinary item 
Extraordinary item-loss on early extinguishments of 
debt, net of income taxes and minority interest 
Net income 

Less preferred stock dividends on a fully diluted basis 
Net income applicable to common stock 
Net income (loss) per common and common equivalent 
share on a fully diluted basis: 

Income before extraordinary item 
Extraordinary item 
Net income 

Average number of common and common equivalent 
shares outstanding on a fully diluted basis (in thousands) 


532 

338 

J121 


853 

(161) 


692 

(230) 

JH 5 L 


417 

181 


236 

21 


215 


215 

7 


208 


0.63 


0.63 


329,069 


1995 


Net Sales 




Total Tobacco 

S 2,142 

$ 

1,974 

Total Food 

2,483 


2.350 

Consolidated 

S 4,625 


4,324 


418 

344 

m 


746 

(159) 

jm 


433 

(236) 

J£± 


164 

97 


67 

23 


44 


44 

8 


36 


0.11 


0.11 


330,505 


PICIMtlt |l. 

1996 

B 

1995 


t 8.174 

$ 

7,714 

8,889 


8,294 

S 17,063 

$ 

16,008 

S 2,253 

$ 

2,063 

1,130 


1,129 

(67) 



3,316 


3,128 

(636) 


(636) 

(428) 


J1541 

2,252 


2,338 

(927) 


(899) 

. 


(173) 

1,199 


1,266 

585 


580 

614 


686 

3 


59 

611 


627 

_ 


(16) 

611 


611 

31 


98 

$ 580 

J 

513 


* 

1.76 

S 1.60 


- 

(0.05) 

*_ 

1.76 

S 1.55 


329,832 

329,828 


(A) 

(*: 

(C) 

<D] 


IMS INCLUDIL 1ST MILLION (IS* MILLION LITIl T«| OF COITI LND tXPIHllS INCUXXID IN CONNECTION WITH TNI CONIOLIDATION AMO XILOCATION OP THI INTIXNATIONAL TOlACCO 
OPIXATIONI. 

1*96 INClUim NON. AI COX XING XILTXVCTUXINC XLLATAD IMPLIMINTATION IXPIHLII AMOCIATIO WITH TNI POOO lUIIMIII OP $7Q MIUION (IS) MILLION APTIX TAX, HIT OP MINOXITY 
INTLAIIT) POL THI THXII MONTH! INDIO OICIMIIX II, 1**6 AND 1*7 MILLION (146 MILLION APTIX TAX. NIT OP MIPIOXITT INTIXItT) POX tMI TIAX INDIO DICIMIIX 31. 1*9*. 

1*96 INCIUOII A XIITXUCTVXING 1XPINSI Op S43S MILLION ($241 MILLION APTIX TAX, NIT OP MIHOXITT INTIXIIT) INCUXXID IN fUNI 1996 KILATID TO THI DOMIITIC AND INTIX- 
NATIONAL POOD lUIINIIIIi OP 1332 MILLION AND ITS MIUION. XIIPICTIVILV. |N ADDITION, 190S INCLUDII A AtlTXUCTUAIHQ IXPINII OP SIS4 MILLION (S104 MILLION APTIX TAX) 
XILATLO TO THI DOMIITIC AND INTI AM AT IOMAL TOXACCO IUIINILIII OT 1100 MIUION AND IS4 MILLION, XIIPICTIVILV. 

I99S INCLUDII 1103 MIUION (SIT MILLION APTIX TAX) OP COITI ANO IkPINIII INCUXAID IN COMMICTION WITH THI OUT IXCHANOI OPPIXI AND COMIINT lOlICITATIONI 
COMPLITID IN |UHt 1**5 


ICOMI IIPOAt IXTAAOXDINAXV ITlH FIX COMMON AND COMMON IQVIVALINT IHAXI OM A PXIMAXV IALJS AMOUMTID TO (.43 AND $.10 POX THI THXII MONTHS IN0ID DICIMIIX 31. 
1*6 AND 19*3, AISPICTIVIIV. AND $1.74 AND SI -SI POX THI TWILVI MONTHS INOID DICIMIIX 31, 1*96 AMD I99S. XIIPICTIVILV. 
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BENZO[a]PYRENE 

CAS. 50-32-9 

3,4 -Benzpyrene; BJaJP 

C20H12 



TLV, None assigned 

A2—8 uspected Human Card nogen 


1076: TLV, non*. AZ — Su«p*ct*d Human C*rdnog*n,pfcp«**d 
1 S77-p<***nt TLV, non*, A2 C«rdnog*n 
1091: Doouw n UMon wrtton 


Chemical and Phyalcal Propertlea 

Benzofajpyrene (Bfa)P) Is a polycyclic aromatic hy¬ 
drocarbon (PAH) which exists In various crystalline forms 
when pure, usually as yellowish plates or needles/ 1 ' 
Chemical and physical properties Include: 

Molecular weight : 252.30 
Melting point: I79°-179.3°C 
Bolling point: 310°-312°C 
Density: 1.351 

Solubility: insoluble In water; soluble In benzene, 
toluene, and xylene; sparingly soluble In ethanol 
and methanol 


Major Uses or Sources of Occupational Exposure 

in nature, B{ajP is considered an environmental pol¬ 
lutant, usually bound to small particulate matter present 
In urban air, Industrial and natural combustion emissions, 
and cigarette smoke. Although epidemiological and tox- 
icotogica! studies have confirmed that B{a]P is a potent 
carcinogen, B[a)P emissions are not controlled in the 
United States. Furthermore, no environmental standards 
for safe levels of exposure to humans hare been estab¬ 
lished. 

At leasl 1000 tons of B{aJP are produced every year 
In the U.S./* -4 ' the majority of which Is produced by coal 
heating furnaces, refuse burning, and Industrial plants 
(B[a]P emission sources are reviewed extensively by 
Grfdute/ 8 ') B{a]P Is found In the environment, and Its 
levels are often used as a rough index of air pollution and 
of total PAHs. Humans are exposed to PAHs In air, water, 
and food. Baum* 3 ' estimated human BfcjP exposure to 
be about 100 ng/m 3 In heavily polluted air, 23 ng/L In 
drinking water, and up to 100 pg/kgki smoked foods. The 


validity of these data to predict present day levels Is 
questionable, however, because B(a]P Is released pre¬ 
dominantly in the vapw stele and is nMmafly detected 
by con v entional sarnotaQ methods used In Industry/ 8 ' 
Furthermore, Perera™ noted the greater reliance of In- 
duetryon coal and synfuelselnoe the lime the Baum data 
ware obtained, and ties# eetimatee grossly underesti¬ 
mate the amount of B{a)P currently rel a t ed Into the 
atmosphere. 

• Upon combustion, more *ian 75% of the B{a)P pro- 
duoedis found oonoentrated In eubmlcron particles (<2,3 
pm) that easly penetrate the lower lung and aiveol.' 7 ' 
Once deposited m the lung, B{a]P is readily eluted Into 
surrounding tissues where It can be activated to one of 
many carcinogenic forms, capable of tumor Initiation/®' 
WHhin the lung, B(aJP clearance It inefficient, ranging 
from days to yews, and Is markedly Impaired by cigarette 
smoklng. w 

Antnad Studies 

Carclnogiticlty 

A greet amount of RtoratureeXtets which conclusively 
demons t rates die carcinogenicity of B{aJP. In an animal 
species tested to date (mouse, ret, hamster, rabbit, 
guinea pig, duck, newt dog, monkey) and in fish/** 11! 
B[a]P has proven carcinogenic. B{ajP acts locaSy, as 
evidenced by tumor development at the site of adminis¬ 
tration. BfaJP also acts syslemlcalty, however, an action 
best evidenced by pulmonary adenomas In mice result¬ 
ing from any route of administration/ 4 ' Because B[aJP Is 
a prooercfnogen, potency Is directly dependent upon the 
levels of activation enzymes (I t., P-450s, suHotransfer- 
ases); therefore, carcinogenic potency Is exceptionally 
species- and conditton-specfflc. Table 11s a summary of 
tumor production in both rata and hamsters exposed to 
B[a]P at deferent doses, routes of administration, and 
adsorbents. These two spectes were chosen as the focus 
for this review because: 1) date Including broad dose 
ranges could be obtained in these species so that tow- 
level exposures could be used to preset potential thresh¬ 
old doses and 2) the Syrian golden hamster Is the model 
that most closely reproduces the morphology of human 
respiratory cancers/ 1 *' 

Three very Important trends are evident upon exam¬ 
ination of Table 1. First a dose-response relationship 
was estabtshed In al studies, and in many cases where 
a broad range of dosages was tested, the dose-re¬ 
sponse curves extrapolated to zero. This suggests that 
no threshold dose exists upon administering B[a)P/nWvo 
In these spades. Complete absence of tumors was only 
evident when B{a]P was administered al 0.1 mg (total 
dose) In rate, and thta was not tfw case In afl studies. For 
example, Yantshevaf 1 s 'did not observe any tumor devel¬ 
opment in rate when 0.1 mg B[a]P was Wected In- 
tretrechealy; whereas in other experiments/’ 4 ' tumors 
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by administering the 
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TABLE 2. DMA Adduct Formation Upon Exposure to B*ru©[«Jpyren* 


T*«l System 
SSRmmE 

tpphkmjrium** 


Human, monhay, 
deg. hamster, rat 


Human 

hapatooylas 


As Mte asf> i;gpteta gavs 
slgnMeandy Mghar rayartant rate . 
thaneontrols. 

P.0. admWat ra tton of 2-1351 pmoMtp. 
Sfngte P.O. doa* of 1 pg B{a)P/mousa. 
60-1000 nmol B(a|P applad taploaHy. 


1 pM B|aJP ineubatlon for24 hour* 
■t ouwrvo nvoir m nowwwr 
chtaioxptente. 


Exposed 24 hours to 0.1-100 pM B|a)F. 

Oral admWstratfonof B(a]P at 120 
mgfljfday batsman gaatettenal days 


Comma nt» 

Onaof many at udls s shearing 
muteganfeky h Amaa assay. 

BfsJP mat sb otea fO KA adcAiet termaSon 
h Mr, lung, and lorsatomaoh. 

Adduct formation highest In fc#r> 
Utesdni > colon > stomach. 

TumcdpanMy at 24 waaAs and B{a)F 
adduet formation gave paraM dose- 
iwponw ouffd, wnHw now jw nn) 
garapapBomas suggesting no threshold. 

pmotea metdbodteAng 0NA: 
human, 1616 1 678 
hamster, 264 *,170 
dog, 206i 201 
monhsy.ND 
rat, 14.0 * 11.7 

UnsarWndbtgto DNAtrom 0.1-10pM; 

howa u sr, up to 000-f old bersasa at 100 
pM , so cannot axtrapotata from high . 
eoneantratlens. 

Taratoganle Ineraasad Intrauterine 
toidety and maMopnattone insusceptible 
strains as compared to nonsuscsptfbte 
strains. 


Rslarsnoa 


Although absolute organ specificity of BJaJP has no* boon 
demonstrated, mioe exposed to a single dose of 0(aJP 
orally had more prevalent DNA adducts In the Ivor than 
In the intestine, colon, and stomach. This demonstrates 
that BJaJP does not always act tocalty. In rats, BJaJP ad¬ 
duct formation and metabolism are greatest In the 
liver, (24) although no studies were found In which BJaJP 
exhibited hepatocardnogentdty, BJaJP carcinogenicity Is 
species specific; however, specificity has been attributed 
to the relative persistence of DNA adducts, suggesting 
that DNA repafi plays a very Importantroie In protection 
against BJaJP carcinogenicity In vhu^ 

Reproductlve/Developmentat ' 

BJaJP affects both mate and female reproductive 
capacity and has been shown to cause gonadalidyspla¬ 
sia and reduoed fertility In both sexes of mice.'* 2 ' When ' 
administered at high doses eerly In gestation, BJaJP 
elicits intrauterine toxicity and teratogenicity (Table 2).^ 

PhsrmecoWnettc/MeteboBsm Studies 

BJaJP uptake by cells is receptor-mediated, and 
transport to intracellular sties of metabolism is thought to 
be protein-mediated. Soues et al. (27) have Identified he¬ 
patic lipoproteins capable of lntraoeliuiar transport of 
BJaJP. Similarly, a protein Involved In transfer of BJaJP to 
sites of metabolism and capable of facilitating release of 
oxidized products has been Isolated.^ Microsomal me¬ 
tabolism of BJaJP produces many oxidized products ca¬ 


pable of bindfog to DNA and proteins. For example, the 
formation of 7,S-dthydroxy-9,10-epoxy-7,6,9,1O-tetrahy- 
drobenzofajpyreoe, the most potent carcinogenic metab¬ 
olite of BJ4JP, occur* by primary oxidation via the 
cytochrome P-450 system, hydrolysis of this oxidized 
metabolite by epoxkfe hydrase, and further epoxldatlon 
by the P-450 monooxygenase system. This ultimate 
carcinogen binds predominantly to foe exocycfic 2 sirtno 
position of guanine bases to form a stable oovalent 
adduct.' 4 '®’ 29 ' The exact mechanism by which BJaJP 
causes a mutation or Initiates carcinogenesis is not 
known, but either could result from a trartsveislon muta¬ 
tion by base mispeirlng ora tremshift mutation as is seen 
in viruses^ It should be noted that the cytochrome P-450 
system is not the ontyintreoekuiar enzyme system oepa- 
ble of BJaJP metabolism. Recent evidence suggests that 
metabolites other fitan dtiydrodlolepoxhJes are produced 
In vfvo In significant amounts ihatcan elicit carcinogenic 
activity. For example, Surti et aL ^ have demonstrated 
cytosolic conjugates of BJaJP involving ^-phospboaden- 
©sine-5'-phospho*uKaie (P AP8J that to»m reactive suliu- 
ric add esters able to form benzyfic adducts wfth 
deoxypurtne nudeofides. fn addition, glutathione and 
UDP giucurwwie conjugating enzymes participate In the 
metabolic fate of BJaJP within oeH$. p1) 

Muoh work has been done to identify the toxic me¬ 
tabolites of BJaJP, but mdeh more remains to be done to 
ascertain their pertlnenoe to human risk assessment. 
Hamster and mouse fiver microsomal metabolism of 
BJaJP produces different products from those observed 
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TABLE 3. B[aJP Doee-Responae Ealjmatot Derived trom Owwl Air Pollution Epidem i ology 


Estimate 

Assumptions or Comment 

Reterenoe 

tove*Sgator* reported approxhiaialvdoublng of lung 
cancer mortally In targe cNee, eW» totormerSate raise 

In turfaurban areea. 

Sfmfatf rssuft* obtained In four itudss. Dflfffsncs 
cannot bt MpWnsd by smokby dlfsrtnoM bitwMn 
$xm Midbir * 

$4 

IncraaMaf 1 m B|e]P per 1004 m* of air was retotod 
to 6% tocreaaeIn pulmonary cancer death rata. 

AuThor oondudaa that 00% nduoMwi In air potMton 
might ledootputownary death* 80%. ■ 

IS 

Incraaaea In lung cancer death rato In *metrer* par B(a|P 

Vi** rang* from 10% (Ight), 0J%|moderato), 1*1.1% 
(haavy) and 1 S% (nonamowm). For modarato smokers, • 
W B|aJP was ateodetod aMi an areata 104/W* tung 
cancer deaths. 

A w*B|a|P la defined hero at 7.0 ng/m*B(a|P; • 
theratorwari ****** 14Jdeeth»'100.00* wocto 
bs naaosffefad I 8|ur• 

par ngfor B(aJP In •mobm k IJ%, 

* 

1.4/10* and 0.4/10* extra dealt* are sWtbuMMe to 

1 ng/m* BMP to andref* ond ttontmMH, Mpetikety. 

Raaufta for immuoIwi iff mdiMmiI wlh 

In duration of arpoau* mlpM axplito S-4 Nma* hbher 
reauta attained here lor amohara In general population 
compared wRh smokers among pat woiKtii. 

6 

A 4% InoreeM h fie hwn cancer death rale In amotan 
li aasodatod wSh 1 opto? 8|a)P. 

Hft«*ugir*etrd*d*n average 00% tn*r*a*# to lung 
cancer mortally for smoker* (180% tor Nght smokers) 
to area* ol high Bfa|P; the dVfetenoe In annual overage 

fifalfi lacial# Li Llek 4t^k a***a SB ^AiH* 

D|«jr ppfw in non v». pcw povuwn vni w» i* nprin 
(eetnwM at *0% of yearly maximum). (Far kht emokere 
taken sea separate otoet, a 7.8% horeue to kmo cancer 
mortally wee a*eool«ted wSh a 1 ngtor toereae*.) 

• 



In the rai <32) Furthermore, Incubation of B[a]P with Intact metaboism to make them a* susceptible as animals (K 

hamster embryo cells showed a markedly dffiersnt me- not more) to the various exposures of B[a]P sxporimen* 
tabolhe profile than mat observed with either hamster tally and that animal data should be considered, albeit 
tissue mlcrosomos or disrupted hamster cels. Therefore, cautiously, in assessing safe levels of exposure to B{ap 

whether these studies accurately represent me blochem* In the environment and workpiaoe. 

is try of B(a]P within humans Is questionable, so risk 
assessment based upon animal model studies must Human 8tudtes 
proceed with caution. 

B{a)P metabolites have beenshown to bind to DNA The primary route of B[a}P exposure la via inhalation, 

In cultured human hopatocytes,* 22 ' as well as m human and the majority of epidemiologic studtes to date have 
bladder and tracheobronchial explant*.' 21 ' The metabo- studfed the correlation between mortaRty trom lung can- 
ttes WerrtHted In the latter study were Identical to those cer and B[a]P exposure. Although cigarette smoking, air 
produced In other species and only differed In the relative pollution, and occupational exposure are all significant 
percentages of formation, in tact, human tissues are means of inhalation exposure, it Is generally agreed that 
most active In metabolizing BjaJP, exhibiting al least a cigarette smoking Is the overwhelming lador In the cau* 
threefold higher covalent binding toDNA than hamsters, satkmol lung cancer (revtewedbyCamoW^). Although 
dogs, monkeys, or rats. Therefore, the data In Table 2 the chronic effects of king cencerare ofgreatest concern, 
suggest that humane possess al properties of B(a]P *Wn oanoer, dermattb, photoallergy,' 7 ' non-neophtttk: 


J 




TABLE 4A. BjaJR Poee-R—pen— ietlmet* Derived from Occupational Epidemiology 


Estimate 

Assumptions or Comment 

Reterenoe 

ExtrspotaSon hem oboorvod exceee 100/10* lung 
cancer an to Mtoh gat worker* hem a^eeure 
to Ihe equivalent el 440 np/nr B|af in general air 
poSullon ghree »n estimated 0.4/10* srtra lung cancer 
ce*e*ryear per ng/m*B(a]P to the general popdhilton. 

Wotkar* wore Maed to 1000 ng/m* BfaJP tor about 
28% ci the year (assuming 40-hour workweek with S 
weak* annual leave!; therefore, exposure wet 2000 
x 022 or 440 nptor BfaJP. 

* 

Hivlfwid bmhvi on knp amok dub fi)H vnonf « 

U.S. coka win wofkart and found « doublng or 1 WcW 
•ww In lung oanost dub rab vs, umxpoiid contfob. 

Estimated expocur* wa* 2000 ng'm’ B{»)P when 
at work. 

S3 

Condudad that an hcreesaot 2.6% h expected lung 
cancer deaths par ng'm* axpeaura tocraaea In Bfa|P. 

Autfrar assumed that worker* ware exposed to 1800 
ng'm* for 24% d total tto* (to years). 

SS 



MMliiaat lihran ' " rsf ^"/tiri/r.K, l i-|7 a an/, y H 







TABLE 4B. Bl')P~ONA Adduct* In Humans 
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regulation, there Is no Incentive for Industry to control 
PAH emissions. Bused on the positive results In animal 
carcinogenicity studtos and the algntiicant correlation 
between B(e]P exposure and lung cancer In limited stud¬ 
ies, the TLV Committee has designated B(e)P as an A2 
carcinogen, suspected human carcinogen, without an 
assigned TLV. 


Other Hattons 


Other Recommended one 


Australia; Category 2, probable human carcinogen 
(1990); Federal Republic of Germany: no MAX, Group 
A2, unmistakably carcinogenic In animal experimenta¬ 
tion only; technical guMtog concentrations (IBK), pro¬ 
duction, loading and untoadtog of pend pftoii near the 
ovens In coke plants 0,008 mtfm* others 0.002 mg/m* 
(1990); Sweden; 0.008- mgmr, shortrterm value 0.03 
mgftir, 18 mktutee, skin, carcinogen (1984); United 


Kingdom: cod tar pitoh votoMet (as cyclohexane edu* 
bles) 0.14 mgftn*. carcinogen (1991). 


OSHA PEL OSHA has estebished a PEL-TWA of 
0.2 mg/m* tor BWP (a coal ter pitch voiatite as described- 
te 29 CFR 1910,1002).***'"' B{aJP (ooei ter pitch vote- 
t)les)ls one oi the 160 subeianoee for which the PEL was 
unchanged and was not evaluated during the 1989. !•?* ** •?****■ 
OSHA rutemaldng on air oontaminente — permissible 
exposure Imlts. 

NIOSH RELADUt. NIOSH considers B{a]P (in til# 
cyclohexane extractable fraction of coal ter products) to 
be a potential human carcinogen and reoommend e a 
REL-TWAofO.1 mrtn* W NIOSH established an IDLH 
value o1700 mg/ta* (CARCINOGEN) for coal tar pilch 
voiattee. 


as IlfWirtei iifa' U * *-*■ ■ /v. 

ML TilwWt B0* mKW • vO^ 


2. WW, OX; Aten. Ku Role of Arthratad Oxygon Spoefoo on V* 
MutagsnWy of ti s t* * M pyi eno. JtAppLTo>e»«l 0:1 Be-171 (IMS). 

S. Seum, KTj Oseurranos ond S u wsBsttas of Pofyeytfe Aromatic 

res* HlWnWe njfwWfvwV real vanutei f vf. 

1. H.W. Osteon and A .OP. Tao, Eds. Aoad m to Prase, Now York 
(IS7^ * 


ACQIH FMontto lor TLVt that Dtffor from tho PEL 
or REL B{a]P Is grouped by OSHA wid NIOSH with thoss 
substances Identified as either ooal tar pKoh votatitet, 
benzene-soluble fraction (OSHA), or coal tar products, 
cydohaxane ext r a ct able fraction (NIOSH), and for which 
a generic PEL or REL has been promulgated or recom¬ 
mended. Tire recommendation by the TLV Committee of 
an A2 suspected human car c inoge n desig na tion tor 
B{aJP, without a TLV, and feting It as a separate Chemlodl 
substance Is based on the Committee’s recognition of 
B{aP as a ubiquitous environmental pollutant arising 
from Industrial and natural combustion emissions; the 
unequivocal demonstration of B[a)P as an animal carcin¬ 
ogen wfth no threshold dose identified, even at this time; 
and the correlation between B{a]P and human lung can¬ 
cer. 

NTP Studies: NTP has completed Intratracheal, In¬ 
halation, and Immunotoxlcology studies of BJaJP. Results 
have not been reported. B{aJP was positive In the Salmo- 
news, mouse lymphoma, and chromosome aberra- 
tiorw/sisler-chromstid exchange assays and negative in 
Drosophil* sex-inked reoessive letirel^ecipt’ocal translo¬ 
cation test*. 


4 | rLUan-Bit ft U , *—»--«-- || lit , ^--- 

« MwMPlWrelVi r»4*i fTHtie, v*MI NIBPeQfli M»TC«a IMVTlVwwiVV 1 

UMnnwhfcr 8n«-IWnAm xJ ftaiaTifa*— 

nffWOfteftete for VB VwlQrew OTVBvm|BjpyrpVW MVODOMIIV fTVA Of 
fTwtisf Umjr Ufir InD rQtVMBRWn PT wfWw InO SwWH 

Hydre xy ar tart »ta sstod M te s. CsnsatRs».4>:S718-<71*(19«a), 


ft a mM t L ■ ■ ■ Ai ■ ■ a 

• WtilWWi VtewRIOyPnmf w rWJ^^titi WWHWO I IJUVtmwrte, 

L., BjHXuyuMAiJel AmiLmmam aAtM^ui — X a r^r ft 

m* liivHwwninwi vmw^vnei wivfiw mfumf vi ftnujiBi voi, v ( 


Powoydt wOfKMoHydfOMfboni^Mtfnnofw AQpncy w flifMNh 
on Oaneor, Lyon, flame* (1*79). 


. rwWlf r m VAtiWITOPtereT til AllVWlli rllti rlf^MtilV PtinKOttify* 

-- - A — A-1a-» -IXa W-i-«- aaJ «Q- — Ha.J I— ^—»—* ■ ~ J- 

ireiti. wi w wig anotirtot ■no vw ftitivo pgr vunu. binioi, 

Hst*hPwspsrt.42rt*»-1M(1M1). 


aJ KHaaXa aS 4 

* niftino ntiproniY.Qf ropitivv, ppiobnvi bhim w Arntivnvfn 
P o l u t i ftK PartfeUm W woh Ofoan fa Millar. NAB WMMm 
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Carcinogenic Classification 

(ARC; Group 2A, probably carcinogenic to humans. 
MAK: Group A2, unmistakably carcinogenic in animal 
experimentation only. 

NIOSH; Carcinogen, with no further classification. 

NTP: Group 2, reasonably anticipated to be a carcino¬ 
gen. 

TLV: A2, suspected human carcinogen. 
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BENZYL CHLORIDE 
CAS: 100-44*7 
e-CNorotoluene 
C 7 H 7 CI 

TLV-TWA, 1 ppm (8 2. mgtol*) 


1964: TLV-TWA, 1 ppm, prapMwf 
19 64 f crnm TLV-TWA. 1 ppm 
1991: Poaunti X Hon ravlMd 


ChemtosJ and Physical Properties 

Benzyl chloride it a coloriesa, refractive Iquid with a 
pungent odor. The stabfilzed form of benzyl chloride 
contains a fixed amount of a sodium carbonate solution 
or propylene oxide. Chemical and physical properties 
Include: 

Molecular weight: 126.68 
Specific gravity: 1.100 at 20*C 
BcMng point: 179°C 
Freezing point: -39 # C 
Vapor pressure: 1.0 tar at 2Z°0 
Flash points: 67°C, dosed cup; 74°C, open cup 
Lower explosion limit: 1.1 % by volume In air 
AuloJgnltion temperature: 525°C 
Solubility: Insoluble In water; mlsctole with most or¬ 
ganic solvents 

Reactivity; very reactive; unless stabfiized, It un¬ 
dergoes a FrledehCrafts-type condensation 
when exposed to certain metals, liberating hydro¬ 
gen chloride 

Major Uses or 8 ouroea of Occupational Exposure 

BenzyT chloride la e chemical Intermediate m the 
manufacture of dyes, plasticizers, lubricants, gasoline 
additives, pharmaoeuticats, tanning agents, and quater- 
nary ammonium oompounda. 

Animal Studtaa 
Acute 

Two-hour LCso values of 80 ppm and ISO ppm 
benzyl chloride are cited lor the mouse and rat, respec¬ 
tively •' Back et al. <2) reported that si mice and rats 
survived a 1 -hour exposure at 400 ppm. The difference 
In fiie results of these two studies cannot be explained. 
Rabbits and oafs exposed 8 hours/day for 6 days at 95 
ppm showed eye and respiratory tract irritation, while a 
dog died toUowing 8 hours at 380 ppm.^ Skin sensitiza¬ 


tion In guinea pigs has been reported.^ 
ChrontoCar&wgenicity 

WeeMy, subcutaneous, high dost (80 mg/kg) admin- 
Istrafiort of benzyl chloride ter 61 week* rwulted In 
injection the sarcomas, wfihlung metast*#*, In rate; pi* 
maan Induden lima was 800 days. Al half this doeaoe. 
there ware some local t ar oomas but no m otai t as es.* , ° 
The National Institute ter QggyM(iona( Safety and Health 
(NI06H) conducted thti the pressinfy av«M# data are 

hauNUwti ubm whUi la base tin mnnkplnn ae to 

fi WWrrtiWB wjrWI ™ WWt w tfWw ® M "• inn -WlainiTl SMr tv 

the carcinoganlo potential benzyl chloride.**' 
teaakidybyLpnf|gf"ben^cWefMfivrastc|ni!iv 
latarad by gavageln comofi al adoeapf 60 or 100 mg/kg 
body weight (mtee) and 18 of 90 mg/kg (rata) 9 

wnil/WHK lor c /NH. A IQMVIPIWy HgnRDVIl Jr 

creased Indda n ca of pepfitemaa and carcinomas of fits 
foreetemach was observed to mlcq of each t#x.Th* only . 
sl afisltete ^ slgnpteaiillncriwedtecldsnceofneoplas m s 
In (he rate {female only) was for tfiyrbid C-oa* tumors. A 
law neoplasms of theterestomech were observed In 
mi te ra t s . B a s e d on the subcutaneous and gavage stud- 

|W| wfcnyi GnfOnOv ww vwjwo oy jutf iiivnwpo(M 

Agency for Research on Canosr (lARC)^ to have fimlted 
evidence for cwdnogenidfy Inanimate. 

QanotoxteNyStudtee 

The IARC review of benzyl chforida^ reportad that 
th# aubatanoa cfld not Induce mteranuoW In mloa treated 
In vivo. It induoed DNA strand br e aks, but not unechad- 
uted DNA synthesis or chromosomal aberrations In cut- 

■— * —* ■ “F V IP fPW WF PIPwf fipppiipp PNFPIIWHP1 w IVI WV 

tured human oils. Conflicting results were obtained for 
the induction of slater-chromatid exchanges In human 
cods. In cultured rodent cells, benzyl chloride induced 
sister-chromatid exchanges, chromosomal aberrations, 
mutaSon end DNA strand breaks. It Induoed somatic and 
sex-inked reoetslv* lethal mutations In Drosophila; mi¬ 
totic recombination, gen# conversion, mutation and DNA 
damage In fungi; and mutation and DNA damage In 
bacteria.* * , 

Human Studies 

According to Smyth, w This (benzyl chloride] It a 
potent lacrtmator Irritating to th* eye, note, and throat 
and capable ol causing lung edema... It may be Warred 
that the liquid causes cornea! Injury.... The 1 ppm 
threshold fimlt oan be derived from older human sensory 
data. H te undoubtedly tow enough lo prevert lung Injury.- 
From references died In ttte NIOSH criteria docu¬ 
ment for benzyl chloride, 1 ^.exposure at 1.5 ppm for 5 
minutes can result In slight oonjunctMfis, and 8 ppm Is 
the eye Irritation threshold for a 10-second exposure. A 
single breath of sir containing 35 ppm of benzyt chloride 
wfil reportedly cause nasal Irritation. Flury and Zemfir' 
reported fieri a 1 -minute expoeure at 16 ppm was totd- 
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